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Abstract. This document presents _Annota
"
te˙d E˙nglish^, a system of
diacritical symbols which turns English pronunciation into a precise and
unambiguous process. The annotations are defined and located in such a
way that the original English text is not altered (not even a letter), thus
allowing for a consistent reading and learning of the English language
with and without annotations. The annotations are based on a set of
general rules that makes the frequency of annotations not dramatically
high (despite the chaotic orthography of English). This makes the reader
easily associate annotations with exceptions, and makes it possible to
shape, internalise and consolidate some rules for the English language
which otherwise are weakened by the enormous amount of exceptions in
English pronunciation.
The advantages of this annotation system are manifold. Any existing text
can be annotated without a significant increase in size. This means that
we can get an annotated version of any document or book with the same
number of pages and fontsize. Since no letter is affected, the text can
be perfectly read by a person who does not know the annotation rules,
since annotations can be simply ignored. The annotations are based on
a set of rules which can be progressively learned and recognised, even
in cases where the reader has no access or time to read the rules. This
means that a reader can understand most of the annotations after reading
a few pages of _Annota
"
te˙d E˙nglish^, and can take advantage from that
knowledge for any other annotated document she may read in the future.
These features pave the way for multiple applications. _Annota
"
te˙d E˙nglish^
can be used as a tool for teachers and parents when English-speaking
children learn English orthography or simply when they start reading.
Annotated textbooks, tales, dictionaries and any other material can make
English orthography less painful. _Annota
"
te˙d E˙nglish^ can also be very
useful for students of English as a foreign language, since pronunciation
is terribly troublesome for them, because they need to learn the mean-
ing, the spelling and the pronunciation for each word they learn, and the
pronunciation does not improve at all by reading. This is so because we
can only see the spelling and infer the meaning, but books do not provide
the correct pronunciation for each word. In fact, incorrect pronunciation
(we are not referring here to a bad accent or intonation) persists in peo-
ple who has lived in an English-speaking country for decades, because
the true pronunciation is never shown (unless the IPA transcription is
looked up in a dictionary), just heard in different contexts and situations.
Finally, _Annota
"
te˙d E˙nglish^ can also be very practical for any regular
user (native or not) of the English language, very especially when fac-
ing new (especially technical) words and they have doubts about their
pronunciation.
In this document we introduce the rules for annotations and its symbols.
This document is not intended for a general audience, and the expla-
nations are focussed to precisely understand how the annotation system
works. It is obvious that if the system has to be explained to a final
user, a shorter and simpler manual should be issued for that. In any
case, for learning _Annota
"
te˙d E˙nglish^, the best thing is to take a look at
the examples. There is a section in this document with some annotated
texts. It is recommended to take a quick look at them before getting into
details.
Keywords: English spelling, English pronunciation, Phonetic rules, Di-
acritics, Pronunciation without Respelling, Spelling Reform.
1 Introduction
English is the lingua franca of the world. This means that it is used by many
people from different countries and native languages. This also means that it
is used with many different proficiency levels. A proper coordination between
written and spoken English is only achieved by the few. The main reason for
this is the deficient spelling system of the English language. We are not going to
discuss on the many causes (the Great Vowel Shift, the lack of an Academy of the
English Language acting as regulator, the nature of English as an amalgamation
of words from many different languages). The issue is that it is a fact that English
spelling is problematic. But it is also a fact that any spelling reform (shallow or
deep) has been stubbornly doomed to failure.
Spanning from several centuries ago, reforms can be distinguished into those
which focus on spelling and those which focus on pronunciation. Many languages
in the world based on the Roman alphabet produce one single pronunciation from
a given spelling (Spanish, German, Italian, and French, are examples of this), but
almost no language produce one single spelling given a pronunciation (Italian
is perhaps the closest one to that goal among the major European languages).
Additionally, there have been minor reform proposals (as those undertook by
American English in the nineteenth century), major ones (Webster proposed to
go further beyond) and drastic reforms. There are also several organisations for
English spelling reform1.
If we take a look at some of the most recent proposals, we can get an idea
of why they failed. For instance, Basic Roman Spelling [2] preserves the alpha-
bet (“Luk thru dha senta av dha muun hwen it iz bluu” Ñ “look through the
center of the moon when it is blue”), while it oversimplifies pronunciation, in
order to supposedly give one-to-one correspondence between spelling and pro-
nunciation. Similarly, Interspel [10] preserves the alphabet but it is closer to
1 One of them is the spelling society: http://www.spellingsociety.org/aboutsss/position.php,
which does not currently advocate any specific solution, but supports any study
and progress on this issue.
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the original English spelling: “English will luse its position as the wurld’s lingua
franca, which it inherited for politicl and comercial reasns. The rest of the wurld
has problems lerning two English languajes, the spoken and the written, when it
shud be posibl to lern the one from the other”. The one-to-one correspondence
is lost, but pronunciation can be better determined (but not unambiguously).
The first feeling after reading this is that a lot of words should be corrected. We
have devoted a lot of effort to learn the correct spelling of each word in order
to mangle everything again. Other approaches try to avoid this confusion by
using extended languages, such as John Malone’s Unifon [4], but going out from
the Latin alphabet is a strong bet. Additionally, many of these reforms do not
produce good pronunciations in some cases. For instance, most of them ignore or
give a secondary role to stress, which is one of the main issues for a good pronun-
ciation of English vowels, and to distinguish between many pairs (verb/noun),
such as ‘a present’ and ‘to present’ (which are still different because of the vowel
sounds), as well as ‘an imprint’ and ‘to imprint’ (which have exactly the same
vowel pronunciation, only differing on the stress).
There are several problems about these proposals. They try to change the
language spelling. This requires a broad consensus and an academy or work-
ing group to undertake them. Even in languages where minor changes have been
made (e.g. Portuguese and German undertook minor reforms in the last decades),
this has been difficult and has required almost a generation to settle. Any re-
form involves that old texts become obsolete and a lot of retraining is required,
as well as reprinting textbooks, documents and almost every written thing. But
even ignoring all these major problems, there are many others, such as the loss
of word etymology. This loss of word origin is not a picky thing for linguists;
most people would not care about ‘solid’ being spelled as ‘sollid’, even if it is
not etymological, because it comes from Latin ‘solidus’. The problem is that any
reform which would not preserve some basic etymology would make the learning
of some words difficult to native speakers and especially foreigners (e.g. ‘fone’
is more difficult to recognise than ‘phone’, ‘Rusha’ than ‘Russia’, ‘Krischan’
than ‘Christian’, ‘memmeri’ than ‘memory’, ‘langwidge’ than ‘language’, ‘Ar-
keeopteriks’ than ‘Archaeopteryx’, ‘owshan’ than ‘ocean’). This would obscure
the relation among words with the same root. For instance, ‘sine’ (for ‘sign’)
would make its relation with ‘signal’ much less evident. In addition, thousands
of homographs (‘to , ‘two’ and ‘too’; ‘male’ and ‘mail’; ‘eye’, ‘I’; ‘by’, ‘buy’ and
‘bye’; etc) would be created. Another problem would be the incorporation of
new technical (e.g. biological and chemical) words. For instance, ‘Arkeeopteriks’
and ‘Akwa’ (for ‘Aqua’) would be very awkward. And, finally, one above all: we
like the language as it is and we want to learn and work with one language, not
with two languages (the old and the new). And finally, any spelling reform would
have a dramatic impact in computational linguistics and thousands of computer
applications which process English automatically, such as editors, spell check-
ers, searching engines, etc. All these reasons are much more important that the
reluctance of users, the lack of consensus, the non-existence of an Academy of
the English Language, or the Great Vowel Shift. English spelling reforms have
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not succeeded simply because it is not true that everything would be beneficial
once the transformation would be completed.
So, is there any way to systematically know how a word in English is pro-
nounced without a spelling reform? Yes, of course. This is called the phonetic
transcription of a word. For instance, we can look up any word in the dictionary
and see its IPA (International Phonetic Alphabet) transcription, where it says
that ‘explanation’ is pronounced [­Ekspl@"neIS@n]. Therefore, the English pronun-
ciation problem seems to be solved2. However, when we learn the language or
we read a book in English, we do not check the phonetics for every word. Com-
puter technology makes it possible to add an extra line to each line of text with
the IPA transcription. However, this would double book sizes and would make
readers switch repeatedly from English to IPA and vice-versa, as having a book
in two languages or with subtitles.
Instead of that, our proposal is to keep English unaltered, but to annotate its
pronunciation over the very word, not apart from it. We can, of course, find some
precedents. For instance, many editions of the Webster’s Elementary Spelling-
book (e.g. the 1836’s edition [9]) contained a set of diacriticals which helped to
learn the pronunciation of each word. The words were not respelled. Instead,
“marked letters” were used, as in ‘so˙n’ or ‘g¯et’. Some other dictionaries also
used this philosophy until the mid XXth century, when respelling became more
popular (and the pronunciation of ‘son’ was explained by respelling it like ‘sun’,
and ‘pleasure’ was respelled as ‘plesher’). Of course, things changed dramatically
when the IPA popularised, and even though the respelled pronunciation is still
common in dictionaries (most especially in America), the idea of pronunciation
without respelling (the “marked letters’) faded away. Apart from (or out of) En-
glish language textbooks and dictionaries, none of these systems have been used
profusely, because the systems have not been designed to mark (or annotate) a
whole text, but to clarify the pronunciation of some difficult words. In fact, it is
still seen in some editions of the Bible, since most of their readers have difficulties
on the pronunciation (and meaning) of words which are not frequent nowadays.
There are also some children books which colour some letters to show their pro-
nunciation, based on the ambitious (and once popular) respelling system known
as the Initial Teaching Alphabet [3].
However, these approaches (including the ones used in old dictionaries) were
incomplete (not all possible sounds were covered) and unsystematic (not in-
tended to be used for every word) in such a way that an entire document can be
annotated. The reason-why is that these approaches had almost no by-default
rules, and using them for a whole document would have rendered it full of anno-
tations, at a ratio of many annotations per word (something similar to what is
shown in Table 1 (left)). For instance, there were marks for words such as ‘cat’
and ‘cell’, even though they look pretty regular to any English speaker. Addition-
ally, they were not considering a possible automation of the process, since these
2 In fact, we could write IPA instead (the most drastic and accurate spelling reform
one can imagine), and we would have a one-to-one correspondence between spelling
and pronunciation.
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diacritical systems were conceived before computers spread over. And, finally,
they were created at a moment when English phonology was not so well studied
as it is today, and were typically focussed on one single dialect of English.
Our proposal is not just a modernisation of these early approaches to pro-
nunciation without respelling. It is different in philosophy and basic principles.
The basic idea is to develop a set of symbols (marks or annotations, whatever
we want to call them), but also a set of rules, in such a way that we can anno-
tate some words which do not follow the rules, but we keep the parts that are
regular free from annotations. With this, we do have the pronunciation, we also
have the original English word, and we also see the parts which have a regular
pronunciation and which parts do not. The idea is to devise a transformation
code, in such a way that using these rules and the annotations we can extract
the right pronunciation from a word spelling. The only caveat is that, as we will
see, even with a well-established set of annotations and rules, an English word
can be annotated in several different ways to get the same pronunciation. The
solution, as we will see, is to use the way which minimises the annotations (or
some measure of the annotation cost).
As a result, _Annota
"
te˙d E˙nglish^ is:
– A system of diacritical annotations which are placed around (above and
below) the words to indicate its true pronunciation. So it follows the old
motto “pronunciation without respelling”.
– A set of rules which are designed to reduce the proportion of required anno-
tations. This keeps the text as clear as possible but, very importantly, helps
to understand the spelling rules in English. A reader can focus on the general
rules since exceptions are just annotated.
– While reading _Annota
"
te˙d E˙nglish^, you are reading English. Annotations
can be ignored by a proficient reader.
– Every new word which is learned when reading an annotated book comes
with both its English spelling and its pronunciation. When a person reads in
_Annota
"
te˙d E˙nglish^, she can improve and learn both spelling and pronunci-
ation. Both things at the same time and in the same space.
– No rule can depend on the meaning of the word, its position or its kind
(plural/singular, word origin). For instance, annotations must be necessary
different for homographs which are not homophones, as in ‘a present’ and
‘to present’, or ‘to read’ and ‘have read’.
– Because of the previous item, the pronunciation (interpretation) process can
of course be automated, so an annotated document can be pronounced au-
tomatically by a robotic or a computer system3.
3 There are many voice synthesisers which have disambiguation tools so ‘I read now’
and ‘I read yesterday’ are well pronounced. However, these synthesisers fail in other
more complex cases, so being amusing for some users but crossing some others (e.g.
blind people). This would not happen for an annotated text since disambiguation
would not be needed here. Apart from that, there are intonation issues in voice
synthesisers we are not concerned here.
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– The annotation (coding) process can also be automated4, so electronic doc-
uments and books can be converted from plain (traditional) English into
_Annota
"
te˙d E˙nglish^, to be printed on paper or read over an e-book or a
computer screen.
– It tries to be compatible with most English dialects, while also allowing
different annotations in case a word is pronounced differently.
– Diacritical symbols try to reuse many symbols which are common in other
languages or even in English. Additionally, although we introduce diacritics
which span over more than one symbol, there is always an equivalence to
one-character annotations. This eases typographic issues when editing and
printing annotated documents.
Regarding the accents, the annotations must be able to distinguish between
sounds which are different in at least one dialect. For instance, the derived pro-
nunciations of ‘cot’ and ‘caught’ must be different, even though some speakers
do not distinguish them. Other speakers may merge ‘caught’ and ‘court’, and
similarly we may find homophones in some dialects which do not take place for
others, such as in father/farther, formally/formerly, tune/toon, Lenin/Lennon,
etc. Rhotic accents and their way to pronounce the vowels before an ‘r’ and the
‘r’ itself suffer from many mergers. Our system can distinguish between ‘merry’,
‘marry’, ‘Mary’, ‘fairy’ and ‘merely’, even though some speakers can pronounce
‘merry’, ‘Mary’ and ‘marry’ in the same way. It also distinguishes between ‘hurry’
and ‘furry’. This may give the impression that we favour Received Pronunciation
(RP, the standard pronunciation for English in England) over General American
(GA, the standard pronunciation for American English). However, this is just a
consequence of RP having more phonemes than GA. In some other cases, the
annotation must give preference for one dialect, and we have to decide whether
we annotate ‘glance’ with the ‘a’ in ‘father’ or with the ‘a’ in ‘cat’.
We do not distinguish, however, between strong and weak forms for words
such as ‘the’, ‘a’, ‘to’, ‘and’, ‘of’, etc. Even though, in some cases, the weak form
is preferred (especially for ‘the’ and ‘a’), we assume every word is independent
and we annotate it as if it were pronounced independently. Consequently, we
annotate the word ‘you’ as _yo
‰
u^ ([ju:]), even though it can be pronounced as [j@].
Nonetheless, our annotation system typically changes the default pronunciation
of vowels depending on whether they are stressed or not. Consequently, our
system is implicitly consistent with the strong and weak forms for many words.
For some very common words such as the word ‘the’, we have incorporated a
rule (by the way, a rule that any English speaker knows).
Once explained what our proposal is, it is still convenient to state what
_Annota
"
te˙d E˙nglish^ is not:
– A spelling reform. English spelling is left untouched.
– A phonetic transcription. Most of the spelling is reused to make up the final
picture. Many words do not require annotations.
4 Disambiguation tools would be needed here, but note that a text have to be anno-
tated once but then it can be read thousands of times.
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– A set of rules for computer applications. Even though an important fac-
tor for the success of this proposal is to provide computer programs which
automatically annotate books and documents, this will be just a tool (an
important one), but not the core of the project. _Annota
"
te˙d E˙nglish^ can
be used to teach and learn English pronunciation and spelling, without the
computer annotator.
We have mentioned the advantages and applications of _Annota
"
te˙d E˙nglish^ in
the abstract. Perhaps the most direct application is for non-native speakers, who
struggle to learn the correct pronunciation of many words they have read many
times but only occasionally or carelessly heard. In fact, native speakers have to
suffer the terrible pronunciation of beginners, which are unable to coordinate
their written English with their poor spoken English (or vice versa). A great
proportion of members in international organisations, conferences, multinational
companies, etc., come from non-English speaking countries. Even though they
have a good proficiency of written English (in some cases better than many native
speakers), their pronunciation is not only incorrect, but full of particularities
from their own languages, which makes their cross understanding more difficult
(even for the native speakers).
For native speakers, this may be useful as well. According to several studies
(e.g. [6]), children take more time to read in English than those in other lan-
guages such as Spanish, German or Italian. Explicitly connecting spelling with
pronunciations through a set of rules and symbols could be very useful for chil-
dren5. Furthermore, even after years of school, (adult) native speakers still do
have difficulties with foreign words and technical words, and some words are pro-
nounced differently depending on their region or their social level. The spelling
system in English does not put many constraints on how a word should be pro-
nounced, given its spelling6. This has produced that many new, commercial,
foreign and technical words have different pronunciations. For instance, words
such as ‘Linux’, ‘Lego’ c©, ‘genre’, ‘evolution’, ‘Neanderthal’, ‘amino’ have several
pronunciations.
One of the key issues in this proposal has been to find a compromise between
rules and required annotations. Of course, rules have to be learned (or inferred
from annotated text). Thus, in order to avoid this effort, we could just explain the
meaning of each annotation and use them profusely (because there would be no
rules at all to rely on in order to save up some annotations). This would imply
that most words would require several annotations. In fact, every vowel and
many consonants would require the annotation at every position. Alternatively,
we could make an exhaustive set of rules in order to avoid as many annotations
as possible. The problem of this approach is that we may finally make up a much
5 Phonetic proposals to reading (which were very popular in the 1960s), such as the
Initial Teaching Alphabet [3] were unsuccessful partly because the system should be
abandoned and switched to ‘real’ English at some stage of the process.
6 In fact, it can be argued whether English spelling is something in between ideographic
writing systems and phonetic writing system, with words in English being mere
mnemonics.
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too complex set of rules. This would make the reading of an annotated text a
difficult task, apart from the time which would be required to learn the rules.
The idea is to find a trade-off between the two extremes. We will develop a
set of rules, as general as possible, many of which would be recognised by any
English speaker, in such a way that they can be learned quickly. This short set
of rules could reduce the number of annotations significantly, without causing
ambiguities or confusions in the interpretation process.
Table 1 shows the difference between an annotated text without rules (left)
and an annotated text with rules (right). We have to say that it is not only a
question of economy and clarity. The version with rules helps the reader assimi-
late the pronunciation and spelling rules of English, so helping to bridge the gap
between written and spoken English.
Annotated text without rules Annotated text with rules
ĲIt waˇs
ˇ
th
ˇ
e¨ bĲest Ĳof
ˇ
t˜ıme
‰
s
ˇ
, Ĳıt waˇs
ˇ
th
ˇ
e¨ wo¨rst
Ĳof
ˇ
t˜ıme
‰
s
ˇ
, Ĳıt waˇs
ˇ
th
ˇ
e˜ a˜g„
¯
e
‰
of
ˇ
wĲı
"
s
ˇ
do¨m, Ĳıt waˇs
ˇ
th
ˇ
e¨ a˜g„
¯
e
‰
of
ˇ
f˚o
"
o
‰
lishne¨ss, Ĳıt waˇs
ˇ
th
ˇ
e˜ e˜
"
po¨ch
‰
Ĳof
ˇ
be˙lı
"
ef, Ĳıt waˇs
ˇ
th
ˇ
e˜ e˜
"
po¨ch
‰
Ĳof
ˇ
i
""
ncre¨du˜
"
lity, Ĳıt
waˇs
ˇ
th
ˇ
e¨ s re
"
as
ˇ
o¨n Ĳof
ˇ
L˜ıg
‰
h
‰
t, Ĳıt waˇs
ˇ
th
ˇ
e¨ s re
"
as
ˇ
o¨n
Ĳof
ˇ
Da¯rkness, Ĳıt waˇs
ˇ
th
ˇ
e¨ sprĲın
˚
g
‰
Ĳof
ˇ
ho˜pe
‰
, Ĳıt
waˇs
ˇ
th
ˇ
e¨ wĲı
"
nte¨r Ĳof
ˇ
de˙spa˜
"
i
‰
r, ...
It waˇs the best of
ˇ
times, it waˇs the wo¨rst
of
ˇ
times, it waˇs the age of
ˇ
wisdom, it waˇs
the age of
ˇ
foolishness, it waˇs the epoch
‰
of
ˇbe˙lı
"
ef, it waˇs the epoch
‰
of
ˇ
incredu
"
lity, it
waˇs the season of
ˇ
Light, it waˇs the season
of
ˇ
Darkness, it waˇs the spring of
ˇ
hope, it
waˇs the winter of
ˇ
de˙spa
"
ir, ...
Table 1. Difference between an annotated text without rules (left) and our current
proposal using rules (right)
It is important to distinguish between the process of reading (interpreting)
an annotated word and the process of annotating (coding) a word, as well as
identifying their inputs and outputs, as shown in Figure 1. Reading an anno-
tated word can be done very easily and only requires a quick look at the rules
and some practice with a few pages of text. Interpreting an annotated text takes
the original English word and its annotations as inputs and produces its pro-
nunciation. This process in unambiguous and has only one possible outcome.
Conversely, coding a word is more cumbersome, because several annotations are
possible. The good thing is that this task is not performed by the reader. Given
an English word and a pronunciation, an annotator (a person or a computer
program) has to choose between the possible annotations. In general, there are
not many options, so given a word and its pronunciation, we can establish some
criteria or set of scores in order to choose the best (or standard) annotation for
the word. In fact, this process can be performed automatically by a computer
program if we have access to the IPA transcriptions of all the English words
appearing in a text.
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Interpretation:
English word + annotation Ñ pronunciation
Example: ‘locomoti”on’ Ñ IPA: [­loUk@"moUS@n]
————————————————————
Coding:
English word + pronunciation Ñ English word + annotations
Example: ‘locomotion’ + IPA: [­loUk@"moUS@n] Ñ ‘lo
""
como
"
ti”on’, ‘lofffflcomo"
ti”on’, ‘locomffffloti”on’,
‘locomoti”on’
————————————————————
Standard Coding:
English word + pronunciation + annotation costs Ñ English word + annotation
Example: ‘locomotion’ + IPA: [­loUk@"moUS@n]) + (equal symbol cost) Ñ ‘locomoti”on’
Fig. 1. Inputs and outputs when interpreting and annotating texts.
This document is organised as follows. In section 2 we present the set of
symbols we will use and their basic meaning. We also include some IPA notation
and briefly explain how the annotation symbols look like and how they can be
produced in LATEX (you can ignore the LATEX commands if you are not going
to use LATEX as a text editor). In section 3 we present the rules to follow the
annotation, i.e. the interpretation process. In section 4 we discuss the problem
of annotating a document. Section 5 includes some annotated texts, which are
very helpful to see how _Annota
"
te˙d E˙nglish^ works in practice. In section 6 we
conclude the paper with a discussion about some preliminary statistics, whether
the compromise between rules/annotations is correct, dialects, typography, the
use of diacritical annotations, and, of course, future work. Appendices include
alternative rules we finally did not implement, and some LATEX stuff.
2 Symbols
Here we introduce the symbols we will use, their meaning and how to use them
in LATEX.
2.1 Phonetic Symbols
For phonetic transcriptions, we follow the conventions from the International
Phonetics Alphabet (IPA). We will use the symbols shown in table 2 (conso-
nants and semiconsonants) and 3 (vowels and diphthongs). The only particular
notation which differs from IPA is that we will use the notation [K] to represent
either [ô] or [@(ô)]. This is useful to generally distinguishing between ‘flower’ and
‘flour’, since the first is [flaU@ô] in GA and [flaU@] in RP, while the second is
[flaUô] in GA and [flaU@] in RP. With our notation, ‘flower’ is [flaU@ô] and ‘flour’
[flaUK]. We use [ô] to represent the special sound of the ‘r’ in English in contrast
to other languages. In general, if we are only treating with English, we can use
simply [r].
Using IPA, we can describe the pronunciation of a word as shown with the
following example:
explanation Ñ [­Ekspl@"neIS@n]
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IPA Example / Explanation LATEX command (\textipa{[...]})
[p] pill [p]
[b] bit [b]
[t] ten [t]
[d] dive [d]
[g] go [g]
[k] cat [k]
[m] mine [m]
[n] nice [n]
[N] sing [N]
[r] / [ô] ray [r] / [\*r]
[f] fine [f]
[v] vine [v]
[T] thin [T]
[D] them [D]
[s] song [s]
[z] zoo [z]
[S] shine [S]
[Z] leisure [Z]
[tS] chin [tS]
[dZ] magic [dZ]
[h] he [h]
[x] loch [x]
[j] yes [j]
[l] line [l]
[w] we [w]
[û] when (some dialects) [\*w]
[R] computer (some dialects) [R]
Table 2. IPA phonetic symbols (consonants and semiconsonants). Adapted from
http://en.wikipedia.org/wiki/English orthography
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IPA Example / Explanation LATEX command \textipa{[...]})
["] Start of stressed syllable. [”]
[­] Start of secondary stressed syllable. [””]
[i:] be [i:]
[I] bit [I]
[u:] tool [u:]
[U] look [U]
[eI] rate [eI]
[@] anthem [@]
[oU] bone [oU]
[E] met [E]
[æ] hand [\ae]
[2] sun [2]
[O:] jaw [O:]
[6] lock [6]
[A:] father [A:]
[aI] fine [aI]
[OI] boy [OI]
[aU] out [aU]
[ju:] muse [ju:]
[Aô] car [Ar]
[3ô] fern [3r]
[Oô] door [Or]
[E(@)ô] / [EK] hair [E(@)r] / [EK]
[I(@)ô] / [IK] here [I(@)r] / [IK]
[aI(@)ô] / [aIK] fire [aI(@)r] / [aIK]
[U(@)ô] / [UK] moor [U(@)r] / [UK]
[jU(@)ô] / [jUK] pure [jU(@)r] / [jUK]
[j@] failure (reduced unstressed u ) [j@]
[8] esoteric (reduced unstressed o) [8]
[0] beautiful (reduced unstressed u) [0]
[1] lentil (reduced unstressed i) [1]
Table 3. IPA phonetic symbols for vowels and diphthongs. Adapted from
http://en.wikipedia.org/wiki/English orthography
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Some words have different pronunciations depending on the accent. The previous
table is not exactly phonetic but pseudophonetic (they try to generalise several
English accents), and it is custom for many English dictionaries, which only need
to include different pronunciations when they are not inferrable from the accent
(e.g, the two different pronunciations for the word ‘either’).
We incorporate a slight modification in the way stress is coded in IPA. Instead
of placing the stress at the beginning of each syllable, we place the stress at the
first vowel in the syllable. This avoids the elicitation of where syllables start or
end, an issue which is not strictly necessary for pronunciation, especially when
the word is read at a normal pace. The following example shows this modification:
explanation Ñ [­Ekspl@n"eIS@n] (instead of [­Ekspl@"neIS@n])
Note that this does not mean that we have to split the word into ‘explan-ation’.
It is just that we place the stress on the vowels, since each syllable has only one
vowel group.
2.2 Annotated and Non-annotated Text
It is generally obvious to tell annotated from non-annotated text and vice-versa,
since we see some symbols over and beneath the letters in one case and none in
the other. Nevertheless, in some cases, a word or a part of a document can be left
non-annotated. In order to avoid confusion, we need to make that clear. That
can be the case with words that have more than one possible pronunciation (and
the annotator does not want to choose among them). Another case is when the
annotator (which might be an automated system) does not know the annotation
for a word. Finally, another case is for foreign words, especially for places and
names.
Non-annotated text indicator: We use two symbols for opening
(\nonl{}: z) and closing (\nonr{}: {).
Examples: The first day in Spain, we stayed in a sma˚ll villa˙ge c˚alled
zZa´ragu¨e{, near zSet´ıas{.
Similarly, in a non-annotated text, we could annotate some difficult or technical
words.
Annotated text indicator: We use two symbols for opening
(\annl{}): _) and closing (\annr{}: ^).
Examples: The word ‘catastrophe’ is pronounced _cata
"
strophe˙^.
2.3 Silent Letters, Stress and Separators
One of the most useful annotations is to make a letter silent.
Silent: Any letter can be eliminated (it becomes silent) with the symbol
(\si{a}): a
‰
.
Examples: gh
‰
o˜st, whe¯re
‰
a
"
s.
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A stress symbol can be used to locate stresses for words with more than one
syllable.
Stresses: Main stress (\st{a}): a
"
. Secondary stress (\stst{a}): a
""
,
Examples: ago
"
, fu
""
ndame
"
ntal, ĲanthĲo
"
logy
We have five different separators, which are useful to break digraphs and to
separate compound words. They may also have an effect on stress.
Unstressed separator: The word is broken but stress is not modified:
(a\se{}e): afie, and we can use more than one in a word. The rules for
the stress do still see the word as a whole. The main use of this is to
break digraphs.
Examples: parentfih|ood.
One-stress separator: Only the left part is stressed (a\sel{}e): affie.
Only the right part is stressed (a\ser{}e): affle.
Examples: goffiing, afflway.
Two-stress separator: Both parts are stressed, but the main stress
goes to the left part (a\selr{}e): affiffe. Both parts are stressed, but the
main stress goes to the right part (a\serl{}e): affffle.
Examples: northffiffbound.
More Examples: fatffiffhea‰
d, homeffiffle¨ss/ho˜me‰
less/homefiless/homeffiless,
sideffiffcar/s˜ıde‰
ca¯r, afflwhile, a˚lfffflthou‰
gh, outfffflgofiing.
Occasionally, me may need to introduce a schwa (an unstressed central vowel)
Schwa: (a\sch{}b): a

b. This can be done without introducing the tiny
space between letters as (\ssch{ab}):

ab.
Examples: auti
"
s

m / auti
"

sm (only some accents), met

re / me

tre (this is
not needed since there is a rule which fixes this)
2.4 Vowels
Vowel pronunciation requires many annotations given the reduced number of
vowel letters in the Roman alphabet (a,e,i,o,u) plus the use of (w and y), com-
pared to the huge number of vowel phonemes in English.
English has 17 stressed vowel phonemes (including [wA:] and excluding the
rhotic sounds, i.e., when an ‘r’ follows) that can be originated from one or two
written vowels. Fortunately, we do not need 17 different symbols, since one single
letter can only have at most 10 different sounds (excluding the effect of a fol-
lowing ‘r’). For instance, ‘o’ sounds differently in these words: pot, note, bought,
love, Goethe, women, do, woman, now, foie.
Plain: Single letter (\pln{a}): Ĳa. Double letter (\ppln{ae}): Ĳae is not
used. Before i, it goes like this: (\pln{\i}): Ĳı.
Examples: ĲanthĲo
"
logy, sĲeven, ĲItaly, Ĳugly.
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Natural: Single letter (\nat{a}): a˜. Double letter (\nnat{ae}): rae. Be-
fore i, it goes like this: (\nat{\i}): ı˜.
Examples: ra˜nge, e˜qual, gh
‰
o˜st, b˜ınd, regga˜e, nreıther (GA), u˜ni
"
te.
Broad: Single letter (\brd{a}): a¯. Double letter (\bbrd{ae}): ae. But,
(\bbrd{a}): a is incorrect. Before i, it goes like this: (\brd{\i}): ı¯. .
Examples: fa¯ther, cafe¯
"
, mach” ı¯
"
ne, bought, fıeld, su¯per.
Clear: Single letter (\clr{a}): aˆ. Double letter (\cclr{ae}): pae. But,
(\cclr{a}): pa is incorrect. Before i, it goes like this: (\clr{\i}): ıˆ.
Examples: soˆme, loˆve, blxood, seˆrgent, Maˆgreb, lˆıng„erie.
Central: Single letter (\ctr{a}): a¨. Double letter (\cctr{ae}): a¨e is not
used. Before i, it goes like this: (\ctr{\i}): ı¨.
Examples: a¨ny, bu¨r
˚
y, wo¨rd, terr¨ıble.
‘Ioted’: Single letter (\iot{a}): a˙.
Examples: E˙nglish, ende˙d, wo˙me˙n, chicke˙n, bu˙sy, messa˙ge
Round: Single letter (\rnd{a}): a˚. Double letter (\rrnd{ae}): a˚e is not
used. Before i, it goes like this: (\rnd{\i}): ı˚.
Examples: a˚ll, d˚o, s˚ew
‰
, ma
‰
u˚ve
Opaque: Single letter (\opq{a}): aˇ. Double letter (\oopq{ae}): qae. But,
(\oopq{a}): qa is incorrect. Before i, it goes like this: (\opq{\i}): ıˇ.
Examples: waˇtch, woˇman, puˇt, b|ook, w|oul
‰
d, eˇnvelope
‘i-diphthong’: Single letter (\idp{a}): a`. Double letter (\iidp{ae}):
âae. But, (\iidp{a}): âa is incorrect. Note that (\idp{ae}):a`e is incorrect.
Examples: âeye,
â
Einstâeın, pa`e¯lla, fâoıe.
‘u-diphthong’: Single letter (\udp{a}): a´. Double letter (\uudp{ae}):
àae. But, (\uudp{a}): àa is incorrect. Note that (\udp{ae}):a´e is incorrect.
Examples: nàow, Làaos, Fràeudian.
2.5 Semiconsonants
Semiconsonant annotations are special in the way that they can convert any
letter (or group of letters) into the (semi-)consonants ‘y’ and ‘w’. Additionally,
if they are placed between letters, they introduce the sound.
Semiconsonant w : Single letter substitution (\w{a}): a—. Introduction
(\w{}): a—b.
Examples: su—e¯de (substitution), ou— ı¯ja (substitution),—ˆone (introduction),
—ˆonce (introduction)
Semiconsonant y : Single letter substitution (\y{a}):

a. Introduction
(\y{}): a

b.
Examples: ha
""
llelu
"
jah (substitution), tort¯ı
"
lla (substitution), oˆn

ion (sub-
stitution), mill

ion (substitution), fail

ure (introduction).
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2.6 Consonants
Consonants are more regular and require a fewer number of symbols than vowels.
Common change: (\co): g
˚
.
Examples: g
˚
ill, targ
˚
et, c
˚
eltic, faj
˚
ı¯ta, loch
˚
(loch
‰
in most accents), LaTeX
˚
Voiced and voiceless : (\vo, \no): s
ˇ
, si
ˆExamples: hous
ˆ
e, th
ˆ
ing, sciss
ˇ
ors, topped
ˆSoft voiced and voiceless: (\svo, \sno): x„, si”
Examples: noti”on, vĲısi„on, lux”ury, mis
‰
si”on, missi”on (but it would be better
as missi” on)
Hard voiced and voiceless : (\hvo, \hno): g„
¯
, ti”
¯
Examples: c”
¯
elo, nat”
¯
ure, questi”
¯
on, so˜ldi„
¯
er
In some cases, especially when grouping more than two letters with the same
annotation, the graphical representation of the annotation may not span all over
the letters. In this case, we can use a ‘group’, which is not an annotation, but
a graphical/typographical sign to better understand that the annotation affects
the group of letters.
Grouping: Useful to group two or more letters, before applying the
annotation. It is generally applied for consonant annotations, but it can
also be applied to the ‘silent’ symbol ‘‰’. (\group): abc.
Examples: missi” on, e˙xa
"
gg„
¯
era
""
te, tort¯ı

lla, yaˇch
‰
t, loug
‰
h
˚
.
These are the symbols we will use to convert any English text into an annotated
text such that its pronunciation can be derived unambiguously. We have not
included here an exhaustive explanation of the sounds of every annotation. Doing
so would allow the annotation of any text. But, without any rule, this would yield
verbose annotations as shown on the left of Table 1. In the following section we
present a set of rules to dramatically reduce the number of annotations. Thus,
the exact IPA phonetic of each combination of letter (or digraph) + annotation
will be precisely defined next.
3 Rules of Pronunciation for Annotated English
The rules we present in this section will allow a reader to unambiguously deter-
mine the pronunciation of an annotated word. The basic idea is that the words
(or parts of words) who have no annotations will be pronounced as the rule says.
The words (or parts of words) with annotations will highlight an exception to
the rules, and the annotation will clarify the irregular sound it corresponds to.
For instance, the word ‘that’ requires no annotation. First, the digraph ‘th’ here
is voiced, which follows a rule saying that it must be so when appearing before
a vowel. Second, ‘a’ is in a plain position (followed by a consonant at the end of
the word). Third, ‘t’ is regularly pronounced. Quite differently, the word ‘hous
ˆ
e’
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requires an annotation, because ‘h’, ‘ou’ and the final ‘e’ sound as the rules indi-
cate, but the consonant ‘s’ must be annotated as voiceless since this case breaks
the rule that an ‘s’ is voiced between vowels.
The rules must be applied in a given order. We arrange the process in 12
steps, as follows:
1. Discard (crossed-out) letters.
2. Identify word segments by hyphens, apostrophes and separation annotations
3. Parse critical digraphs (‘ng’, ‘ng
˚
’, ‘gh’, gh
ˇ
, ‘wh’, ‘wr’, ‘qu’, ‘gu’.).
4. Distinguish vowel and consonant groups. Handling semiconsonants
5. Distinguish vowel units in groups using digraphs (aa, ae, ai, ay, au, aw, ea,
ee, ei, ey, eu, ew, oa, oi, oy, oo, ou, ow).
6. Place the stresses for each vowel unit.
7. Categorise vowel ocurrences (stressed/unstressed, natural/plain and rhotic/non-
rhotic).
8. Evaluate vowel units.
9. Distinguish consonant units in groups using digraphs (kn, pn, gn, cn, ph, ch,
sh, ps, rh, pt, th, gg, ss).
10. Evaluate consonant units.
11. Recompose the words.
12. Postprocess the IPA result (elimination of repeated consonants and inclusion
of schwa into final -#r).
The example in Figure 2 shows how an annotated sentence is converted into IPA
following the previous process.
Next, each step of the process is explained in one subsection each.
3.1 Discard (crossed-out) Letters
The first step of the process is easy. As we saw, the symbol ‘
‰
’ indicates that the
letter is crossed out (and hence becomes silent), which means it is deleted and
discarded for any subsequent rule. For instance, ‘pot’ and ‘pote
‰
’ are considered
equal.
Examples: cĲup
‰
bo
‰
ard ([k2b@rd]), dumb
‰
([d2m]), are
‰
([Ar]).
Once silent letters are removed we proceed to identify groups and segments.
3.2 Identify Word Segments. Hyphens, Apostrophes and Separators
We use the notions of groups and segments, instead of a notion of syllable, which
is not used in our annotation system. Segments are independent parts of a word.
Words only have one segment, unless they are broken by a written hyphen (e.g.
two-way), an apostrophe (e.g. it’s) or by a separation annotation (‘fi’, ‘ffi’, ‘ffl’, ‘ffiff’, ‘ffffl’).
When an apostrophe has a right-hand side starting with an ‘r’ (yo
‰
u’re,
they’re, etc.), only one segment is created, in order to consider the possible
effect of the ‘r’ over the vowels on the left-hand-side.
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(0) NobĲody’s questi”
¯
oning that Australofffflpithˆ
ecus
ˆ
is a genus
ˆ
of
ˇ
hĲominids that are
‰
nàowadays e˙xti
"
nct.
Ó
(1) NobĲody’s questi”
¯
oning that Australofffflpithˆ
ecus
ˆ
is a genus
ˆ
of
ˇ
hĲominids that ar nàowadays e˙xti
"
nct.
Ó
(2) (NobĲody) (s) (questi”
¯
oning) (that) ([­]Australo), (["]pith
ˆ
ecus
ˆ
) (is) (a) (genus
ˆ
) (of
ˇ
) (hĲominids)
(that) (ar) (nàowadays) (e˙xti
"
nct).
Ó
(3) (NobĲody) (s) (kwesti”
¯
onin
˚
) (that) ([­]Australo), (["]pith
ˆ
ecus
ˆ
) (is) (a) (genus
ˆ
) (of
ˇ
) (hĲominids)
(that) (ar) (nàowadays) (e˙xti
"
nct).
Ó
(4) (N,o,b,Ĳo,d,y) (s) (kw,e,sti”
¯
,o,n,i,n
˚
) (["]th,a,t) ([­]Au,str,a,l,o), (["]p,i,th
ˆ
,e,c,u,s
ˆ
) (i,s) (a) (g,e,n,u,s
ˆ
)
(o,f
ˇ
) (h,Ĳo,m,i,n,i,d,s) (th,a,t) (a,r) (n,àowa,d,ay,s) (e˙,xt,i
"
,nct).
(5) (N,o,b,Ĳo,d,y) (s) (kw,e,sti”
¯
,o,n,i,n
˚
) (["]th,a,t) ([­]Au,str,a,l,o), (["]p,i,th
ˆ
,e,c,u,s
ˆ
) (i,s) (a) (g,e,n,u,s
ˆ
)
(o,f
ˇ
) (h,Ĳo,m,i,n,i,d,s) (th,a,t) (a,r) (n,àow,a,d,ay,s) (e˙,xt,i
"
,nct).
Ó
(6) (N,["]o,b,Ĳo,d,y) (s) (kw,["]e,sti”
¯
,o,n,i,n
˚
) (th,["]a,t) ([­]Au,str,a,l,o), p,(["]i,th
ˆ
,e,c,u,s
ˆ
) (["]i,s) (["]a)
(g,["]e,n,u,s
ˆ
) (["]o,f
ˇ
) (h,["]Ĳo,m,i,n,i,d,s) (th,["]a,t) (["]a,r) (n,["]àow,a,d,ay,s) (e˙,xt,["]i,nct).
Ó
(7) (N,["]o˜,b,Ĳo,d,y) (s) (kw,["]Ĳe,sti”
¯
,o,n,i,n
˚
) (th,["]Ĳa,t) ([­]Au,str,a,l,o), p,(["]Ĳı,th
ˆ
,e,c,u,s
ˆ
) (["]Ĳı,s) (["]a˜)
(g,["]e˜,n,u,s
ˆ
) (["]Ĳo,f
ˇ
) (h,["]Ĳo,m,i,n,i,d,s) (th,["]Ĳa,t) (["]Ĳa,r) (n,["]àow,a,d,ay,s) (e˙,xt,["]Ĳı,nct).
Ó
(8) (N,["oU],b,[6],d,[I]) (s) (kw,["E],sti”
¯
,[@],n,[I],n
˚
) (th,["æ],t) ([­O:],str,[@],l,[oU]), (p,["I],th
ˆ
,[@],c,[@],s
ˆ
) (["I],s)
(["eI]) (g,["i:],n,[@],s
ˆ
) (["6],f
ˇ
) (h,["6],m,([I],n,([I],ds) (th,["æ],t) (["Ar],r) (n,["aU],[@],d,["eI],s) ([I],xt,["I],nct).
Ó
(9) (N,["oU],b,[6],d,[I]) (s) (kw,["E],sti”
¯
,[@],n,[I],n
˚
) ([D],["æ],t) ([­O:],str,[@],l,[oU]), (p,["I],th
ˆ
,[@],c,[@],s
ˆ
) (["I],s)
(["eI]) (g,["i:],n,([@],s
ˆ
) (["6],f
ˇ
) (h,["6],m,[I],n,[I],ds) ([D],["æ],t) (["Ar],r) (n,["aU],[@],d,["eI],s) ([I],xt,["I],nct).
Ó
(10) ([n],["oU],[b],[6],[d],[I]) ([z]) ([kw],["E],[stS],[@],[n],[I],[N]) ([D],["æ],[t]) ([­O:],[str],[@],[l],[oU]),
([p],["I],[T],[@],[k],([@],[s]) (["I],[z]) (["eI]) ([dZ],["i:],[n],([@],[s]) (["6],[v]) (h,["6],[m],[I],[n],[I],[dz]) ([D],["æ],[t])
(["Ar],[r]) ([n],["aU],[@],[d],["eI],[z])
([I],[kst],["I],[nkt]).
Ó
(11) ([n"oUb6dI-z kw"EstS@nIN D"æt ­O:str@loUp"IT@k@s "Iz "eI dZ"i:n@s "6v h"6mInIdz D"æt "Arr n"aU@deIz
Ikst"Inkt]).
Ó
(12) ([n"oUb6dI-z kw"EstS@nIN D"æt ­O:str@loUp"IT@k@s "Iz "eI dZ"i:n@s "6v h"6mInIdz D"æt "Ar n"aU@deIz
Ikst"Inkt]).
Fig. 2. An example of the process of interpretation following the rules.
16
Examples: two-way (two-way), it’s (it-s), Tom’s (Tom-s), I’ll (I-ll), yo
‰
u’re
(yo
‰
ure), Ireffiland (Ire-land), inclu"
ding (inclu
"
ding), pĲolicyffiffmaker (pĲolicy-maker),
goffiing (go-ing), underfffflgo (under-go), fatffiffhea‰
d (fat-hea
‰
d).
Segments are very important to break possible digraphs or to break up com-
pound words, as we have seen in some examples above.
3.3 Parse Critical Digraphs
There are some consonant digraphs that deserve special rules at this early mo-
ment of the process, because they become silent or partly silent, or they involve
a semiconsonant (and we need to distinguish between consonants and vowels the
sooner the better). The rules are as follows and are applied in this order.
1. ‘ng’, ‘ng
˚
’. The digraph ‘ng’ becomes ‘n
˚
’ when it is at the end of a segment, or
before any consonant except ‘l’ and ‘r’. In other words, we have a softer [N]
before any combination which makes impossible to articulate the ‘g’ sound.
Examples: ‘sing’, ‘yo
‰
ungster’, ‘Singh
‰
’. In all the other positions, the digraph
‘ng’ becomes ‘nj’ ([ndZ]) if it is followed by ‘e’, ‘i’ or ‘y’ (e.g., ginger, a˜ngel,
spoˆngy) and ‘n
˚
g
˚
’ ([Ng]) in all the other cases (‘bingo’, ‘finger’, ‘E˙nglish’,
‘single’, ‘angry’). Note how the words ‘singffier’, ‘bringffiing’ and ‘clingffiy’ are
separated into two segments in order to get the proper sound. When ‘g’ is
annotated as ‘g
˚
’, the digraph ‘ng
˚
’ is always converted into ‘n
˚
g
˚
’ ([Ng]) (e.g.
‘ang
˚
er’). When ‘g’ after ‘n’ is annotated as ‘g„
¯
’ (i.e. ‘ng„
¯
’), it is always ([ndZ])
(e.g. ‘dunge„
¯
on’), and when ‘g’ is annotated as ‘g„’, it is always pronounced
[nZ] as in ‘lˆıng„erie’. In these two cases (‘ng„
¯
’ and ‘ng„’) we do not need to
perform any action at this moment of the process.
2. ‘gh’, |gh. The digraph ‘gh’ becomes silent everywhere. For instance, it be-
comes silent for words such as ‘high’, ‘higher’, ‘thou
‰
gh’, ‘th
ˆ
ought’, ‘highness’,
‘neighbour’, while it does not for ‘tàough
˚
’, ‘bigfffflhĲea‰
de˙d’. At this moment of the
process, we also apply the annotation |gh, which makes ‘gh’ convert into ‘e’,
as in ‘ĲEdinbur|gh’. In other cases, where the digraph has been previously de-
stroyed, there is no need to apply this rule, such as in ‘gh
‰
o˜st’ or ‘Maˆgh
‰
reb’.
The annotations gh
˚
, gh
ˆ
are processed later in the process.
3. ‘wh’. The digraph ‘wh’ becomes ‘w
˚
’ (that will be finally transcribed into
([w] or [û] depending on the dialect) at the beginning of a segment or when
it follows a consonant. Examples: ‘handwheel’, ‘when’, ‘afflwhile, wo¨rthwhile,
noffiwhe¯re, Ĳeve‰
ryffiwhe¯re, soˆme‰
whe¯re, but not with ‘càowffiffhide’ (because it follows
a vowel and also because it is annotated). When annotated as ‘wh
˚
’, this is
left for later steps of the process (and will be finally transcribed into ([û])).
Of course we do not have to care when the digraph has been previously
destroyed, as in ‘w
‰
h˚o’ or ‘w
‰
hole’.
4. ‘wr’. The digraph ‘wr’ becomes ‘r’ except when it comes after a vowel
a,e,i,o,u. Examples: ‘write’, ‘wrong’, ‘shipffiffwreck’, ‘refffflwri"
te’ (because of the
separation), ‘afflwry’ (because of the separation). It does not disappear in
‘Jewry’, ‘arrowroot’, dàowry.
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5. ‘qu’. The digraph ‘qu’ is always understood as ‘kw’ before a,e,i,o,u,y, and
does not need any annotation for the ‘u’ to sound as a semiconsonant, as in
‘quaˇlity’, ‘quo’, ‘quest’, ‘e˜qual’, ‘liquor’, ‘aqua’, ‘barbe˙qu
""
e’ (better ‘barbe˙cu
""
e’.
If the ‘u’ does not sound, it has to be crossed out (‘o˜pa
"
qu
‰
e’, ‘crit¯ıqu
‰
e)’,
‘queu
‰
e’, ‘qu
‰
e¯s
ˆ
ad¯ı
"
lla’).
6. ‘gu’. The digraphs ‘gu’ is always understood as ‘g
˚
w’ before a,o,u and as ‘g
˚
’
before e,i,y. For instance, the ‘u’ is converted into the semiconsonant sound
‘w’ in ‘guat’, ‘Gua
""
tema
"
la’, ‘gua¯no’, ‘Par
˚
aguâay’, ‘langua˙ge’. It is silent in
‘guess’, ‘guest’, ‘bĲague
"
tte’ ‘guĲıne˙a
‰
’, ‘disgui
"
se’, ‘guide’, ‘guilty’, ‘guita
"
r’, ‘guy’
(which becomes ‘g
˚
y’), ‘Portu´gue˜se’, colle
"
ague, ĲanalĲogue (note that the ‘u’
becomes silent at this stage of the process, while the ‘e’ will become silent
by a rule we will explain below), vogue, toˆngue, fat¯ı
"
gue. The ‘u’ is kept as
a vowel when it is followed by a consonant or it is annotated, as in ‘gun’,
‘langu
‰
ur’, ‘gu¯bernato
"
rial’, ‘a
""
mbĲı
"
gu˜ous’, ‘a
""
mbĲı
"
gu˜ity’, ‘pengu—in’, ‘disti
"
ngu—ish’,
‘argu˜e’. The ‘u’ can also become silent before an ‘a’, but in this case, following
the rules, it requires a cross-out annotation, such as in ‘gu
‰
ard’, ‘gu
‰
a
""
r
˚
ante
"
e’.
7. ‘ah’, ‘eh’, ‘ih’, ‘oh’, ‘uh’, ‘yh’, ‘wh’. These digraph make the ’h’ silent before
a consonant. In other words, ‘h’ is silent between vowel and consonant. Ex-
amples: a¯h, e¯h, oh, ooh, Ĳuh, hĲuh, Phara
‰
oh, Phara
‰
ohs, Sha¯h, Ya¯hwe¯h (note
that ‘Ya¯h
‰
we¯h’ would create the digraph ‘aw’), yĲeah, Sarah, Co˜hn, Ka¯hn,
John, Ku¯hn, Na¯hcolite, Fa¯hd, Da¯hl, Ko˜hl, bu¯hl, Le˜hman, o˜hm, Ba¯hra
"
in,
Bohr, Ru¯hr.
It is interesting to remark (again) that the previous rules are applied in the order
they appear. For instance, the word ‘biffffllingual’ is converted by the ‘ng’ rule into
(bi-lin
˚
g
˚
ual). The ‘gu’ rule finally converts it into (bi-lin
˚
g
˚
wal) There are more
digraph rules for vowels and consonants, but they will be seen when vowels and
consonants are processed. We have placed some of them here, because it is very
important to consider ‘w’ a semiconsonant and not a vowel in some situations,
and the ‘ng’ rule must come before the ‘gu’. The ‘gh’ rule is given now to consider
the introduced vowel |gh, and to make the natural sound for ‘i’ in ‘high’.
3.4 Distinguish Vowel and Consonant Groups. Handling
Semiconsonants
After the previous process, we are closer to distinguish between vowels and con-
sonants, but there are still some details about ‘y’, ‘w’ and other vowels becoming
consonants (and viceversa) that we need to consider.
It is traditionally understood that:
– Vowels in English are a, e, i, o, u.
– Consonants in English are b, c, d, f , g, h, j, k, l, m, n, p, q, r, s, t, x, z.
– The letters w and y are considered vowels in some cases and (semi)consonants
in other cases.
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Apart from clarifying w and y, we find cases where u becomes a (semi)consonant
in some special cases (apart from ‘qu’, ‘gua’, ‘guo’, ‘guu’ and eventually when
annotated after other consonants), and some other annotations converting vowels
into consonants and vice-versa.
We start analysing when w and y are vowels and when they are consonants.
The rule is as follows. The letters w and y are vowels if they are before a conso-
nant, at the end of the group, they are part of a vowel digraph (ay, ey, oy, aw,
ew, ow), or they are affected by a vowel annotation. Examples: ‘cwm’, ‘lynx’,
‘my’, ‘cry’, ‘ray’, ‘de˙la
"
yed’, ‘boyffifffri‰
end’, ‘bu
‰
ying’, ‘flowing’, ‘e`ye’ are vowels, while
‘yell’, ‘lawyer’, ‘when’ (remember that this arrives as ‘w
˚
en’ and not ‘w-hen’ at
this moment of the process’), ‘will’, ‘k¯ıwı¯’, ‘be˙fflware’ are consonants. Note that
if w or y are crossed out, there is no need to decide, such as in ‘w
‰
hole’. Also, y
is considered a vowel if found after one or more consonants. For instance, y is
a vowel in ‘bye’, ‘cyan’, ‘LĲıbyan’, ‘ByĲeloru
"
ssi” an’, etc. This is not applied for w
(‘twine’). We can combine y and w as in ‘Wy˜o
"
ming’, where we have that ‘w’ is
a consonant and ‘y’ is a vowel.
There are several annotations that may convert a vowel into a consonant.
If the letter ‘u’ is annotated as ‘u—’, it is transformed into a (semi)consonant
‘w’. Examples: the ‘u’ in ‘pengu—in’, su—a¯ve, su—e˜de, pu—erto becomes the semicon-
sonant ‘w’ (remember we do not have to annotate Par
˚
aguâay, but the ‘u’ also
becomes ‘w’), while the ‘u’ in ‘gun’, ‘gu¯ru¯’, ‘dual’, ‘fuel’, ‘duo’ is clearly a vowel.
Note that we do not have to care about cases where the ‘u’ has been previ-
ously deleted, such as ‘gu
‰
a
"
rantee
""
’. Remember that the digraph ‘qu’ is always
understood as ‘qw’ before a,e,i,o,u,y, and does not need any annotation, as in
‘quaˇlity’, ‘quo’, ‘quest’, ‘queen’, ‘quas˜ı’, ‘e˜qual’, ‘liquor’, ‘aqua’, ‘colloquy’. But
note that in ‘Qu˚ra¯
"
n’, ‘Quˇm’ (a city), etc., it is considered a vowel. Some words
taken through Spanish or French may require annotations since the ‘u’ is silent,
such as ‘Qu
‰
echu—a’, ‘liqu
‰
e
‰
u˜
"
r’ (or perhaps better ‘lĲıqu
"
eu
‰
r’), ‘burle
"
squ
‰
e’, ‘o˜pa
"
qu
‰
e’,
‘crit¯ıqu
‰
e)’, ‘qu
‰
e¯s
ˆ
ad¯ı
"
lla’ or a formal pronunciation of ‘Qu
‰
ebe
"
c’. Some other strange
spellings may also require this, such as ‘qu
‰
a
‰
y¯’, ‘queu
‰
e’. As we have also seen,
‘gue’, ‘gui’ and ‘guy’ make the ‘u’ silent, while ‘gua’, ‘guo’ and ‘guu’ convert it
into ‘w’, unless annotated, such as in ‘gu
‰
a
"
rantee
""
’ and ‘pengu—in’.
The groups ‘o’ and ‘ou’ in some words may become ‘w’ as well. This is also
denoted by ‘—’. If the sound is completely replaced, as in ‘O
‰
u—¯ıja’, ‘vo—y˜eu
‰
r’ (RP),
‘ch
‰
o—˜ır’ we use ‘—’ just below the letter (or the group of letters, ‘Ou— ı¯ja’, although
this may be confusing if we do not use the grouping: ‘Ou— ı¯ja’). If the vowel sound
is preserved and the ‘w’ appears before the vowel, we denote that by—but it is
placed between the previous letter and the vowel, as in ‘—ˆone’, ‘a¨ny—ˆone’ or Q—ˇantas.
Note that we introduce the ‘w’ sound in our decomposition, so ‘—ˆone’ becomes
(w,oˆ,n,e).
The letters ‘i’ and ‘y’ can be transformed into or forced into a (semi)consonant
‘y’, by using the annotation ‘

’. For instance, ‘oˆn

ion’, ‘bun

ion’ (note that ‘n

i’ is
now considered a complex consonant), H
‰
ierro (the Canary island), Ken

ya (note
that even it is a ‘y’ it would be considered a vowel if not annotated), CĲalifo
"
rn

ia,
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can

ion, mil

ie¨
"
u
‰
, mill

ion. But note that ‘Roˇma
"
nian’, ‘LĲıbya’, I˜be
"
rian, sĲımian, etc.,
maintain the vowel (this also depends on the accent). The same symbol ‘

’ can also
be used to annotate the introduction of the phoneme [j] between the letters where
it must be placed. Examples: ‘fail

ure’ (which is better annotated as failu`re),
‘las
ˆ
a
"
g
‰
n

a’ (the introduction of a new consonant makes the group complex).
Finally, there is a bizarre u
ˆ
sound which becomes f, as in li
‰
Ĳeu
ˆ
tĲe
"
nant. Some
other vowels may become consonants in conjunction with other consonants if so
annotated. For instance, di„
¯
, de„
¯
, ti” , ... as in so˜ldi„
¯
er or noti”on.
After the previous cases, it may seem difficult to tell between consonants
and vowels. But it is not so if we summarise and put everything together. The
following set of items clarify (and summarise) this:
– Vowels in Annotated English are a, e, i, o, u and any group of characters
which have an annotation above the letter (e.g., a˜, àow, |gh). The letters w
and y are vowels if they are before a consonant, at the end of the group
or they are part of a vowel digraph (ay, ey, oy, aw, ew, ow). Also, y is
considered a vowel if found after a consonant.
– Consonants in Annotated English are b, c, d, f , g, h, j, k, l, m, n, p, q, r,
s, t, x, z and any (possibly empty) group of characters which have an anno-
tation below the letter (e.g., f
ˇ
,

, ou— , u
ˆ
). The letters w and y are considered
consonants when they are not considered vowels. The letter u is considered a
consonant in the unannotated digraph ‘qu’, and in the unannotated groups
‘gua’, ‘guo’, ‘guu’.
We will use the notation @ for a vowel and # for a consonant (this is notation
for this explanation, not part of the annotations).
Only after the previous rules, we are able to decompose each word segment
into vowel and consonant groups.
For each segment, we have to distinguish its groups. We use the term vowel
group for a series of consecutive vowels in a segment. Similarly, a consonant group
is a series of consecutive consonants. Note that a vowel group is not necessarily
a unit (a single vowel sound or a diphthong). For instance, ‘ie’ in ‘science’ is a
vowel group with two units. Similarly, ‘d˚oing’ has a vowel group ‘˚oi’ which is
composed of two units. Some other two-vowel groups can have one unit, such as
‘ow’ in ‘grow’. Note that groups cannot be made across consecutive segments.
For instance, the groups in goffiing preclude o and i from being together.
Examples: consĲe
"
cu´tive (c,o,n,s,Ĳe
"
,c,u˜,t,i,v,e), science (sc,ie,nc,e), deb
‰
t (d,e,t),
fa¯st
‰
en (f,a¯,s,e,n), goffiing (g,o - i,ng), diphthˆ
ong (d,i,phth
ˆ
,o,n
˚
), ‘cry’ (cr,y), ’boyffifffri‰
end’
(b,oy,fr,end), ‘bu
‰
ying’ (b,yi,ng), ‘flowing’ (fl,owi,n
˚
), ‘âeye’ (âeye), when (w
˚
,e,n),
‘k¯ıwı¯’ (k,¯ı,w,¯ı), ‘be˙fflware’ (b,e˙,w,a,r,e), ‘cyan’ (c,ya,n), ‘twine’ (tw,i,n,e), ‘Gua¯tema¯"
la’
(Gw,a¯,t,e,m,a¯,l,a), ’gu¯r
˚
u¯’ (g,u¯,r
˚
,u¯) , ‘gh
‰
o˜st’ (g-o˜-st), ‘shipffiffwreck’ (sh,i,p,r,e,ck),
‘pengu—in’ (p,e,ngu—,i,n), ‘g
˚
u
‰
est’ (g
˚
,e,st), ‘quaˇlity’ (kw,aˇ,l,i,t,y), ‘liquor’ (l,i,kw,o,r),
‘Ou— ı¯ja’ / ‘O‰
u—¯ıja’ (Ou— ,¯ı,ja) / (u— ,¯ı,ja), ‘afflway’ (a,w,ay).
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3.5 Distinguish Vowel Units
The first thing to be done when a vowel group is to be pronounced is to determine
the vowel digraphs (in case) in order to determine the vowel units. Vowel units
are also useful to place the stress, since stress is always on vowel units (a syllabe
has one and only one vowel unit).
The vowel pairs which are considered digraphs and those which are not are
shown below:
– Digraphs: aa, ae, ai, ay, au, aw, ea, ee, ei, ey, eu, ew, oa, oi, oy, oo, ou, ow.
– Non-digraphs: ao, eo, oe, i@ (ia, ie, ii, iy, io, iu, iw), and u@ (ua, ue, ui,
uy, uo, uu, uw).
There are no vowel trigraphs. A vowel group with only one vowel is a vowel unit.
When two or more vowels are found together in a group, we form digraphs from
left to right (so, ‘eei’ becomes (ee,i) and not (e, ei)). The parts which are not
grouped by a digraph are left as single units. Note that any deleted vowel is not
considered for digraphs, since they are deleted by a previous rule.
For instance, ‘bait’ applies the digraph and ‘ai’ is maintained as a unit (b,ai,t).
The word ‘science’ becomes (sc,i,e,nc,e) because ‘ie’ is not a digraph. If a vowel
in a group has an annotation, this breaks any possible digraph. For instance,
‘yĲeah’ breaks the possible ‘digraph’ ea and then becomes (y,Ĳe,a,h). If the second
vowel has a stress annotation it also breaks the unit (o˜a
"
s
ˆ
is
ˆ
). When an anno-
tation spans over two vowels, it means that these two vowels make a unit, as
in ‘fıeld’ (f,ıe,ld). When a stress annotation is placed over the second letter of
a vowel group, than the vowel group is split into two units (e.g., su¯prai
"
ngu—inal
(s,u¯,pr,a,i
"
,ngu—,i,n,a,l). A silent annotation between two vowels put them together
(e.g., ‘ve˜h
‰
icle’ (v,e˜,i,cl,e) must annotate the first ‘e’ to avoid the interpretation
(v,ei,cl,e). It is the same for the silent digraph ‘gh’, but luckily in words such as
‘higher’ we have the cluster ‘ie’ which is not a digraph (h,i,e,r). And, of course,
separators break units (e.g. afflway)
Examples: ‘goffiing’ (g,o - i,ng), ‘bu‰
ying’ (b,u
‰
y,i,ng), ‘flowing’ (fl,ow,i,ng), ‘see-
ing’ (s,ee,i,ng) ‘lion’ (l,i,o,n), ‘new’ (n,ew), ‘âeye’ (âey,e), ‘algae’ (a,l,g,ae), ‘mı¯a
‰
xo
"
w’
(m,¯ı,xo
"
w), ‘Hallowe
"
en’ (H,a,ll,ow,e
"
e,n), ‘meào
"
w’ (m,e,ào
"
w), ‘sh˚oe’ (sh, o˚, e), ‘coch
‰
le˙ae’
(c,o,c,l,e˙,ae), ‘aeo
"
lian’ (ae,o
"
,l,i,a,n), Hafiw
âa
"
ıi (H,a,w,âa
"
ı,i) (note how the cluster ‘aw’
is broken), ‘ĲEdinbur|gh’ (ĲE,d,i,nb,u,r,|gh), ‘gluey’ (gl,u, ey), ‘gluier’ (gl, u, i, e, r).
Following the previous rules, we realise that we can only have vowel units
with one or two vowels, never more.
3.6 Place the Stresses for Each Vowel Unit
Stress applies to vowel groups and ultimately to vowel units. Here we account
to placing the stress over the vowel groups. There are stressed segments (which
can be either primary or secondary) and unstressed segments. We follow a set
of rules, in this order:
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1. If a word is not separated into segments, it is a primary-stressed segment
(e.g., ‘hous
ˆ
e’, ‘difference’, ‘ago
"
’).
2. If a word is separated by a hyphen, only the first segment is considered
primary-stressed and the second is unstressed (e.g., ‘yo-yo’)).
3. If a segment is separated by an apostrophe, only the first segment is con-
sidered primary-stressed and the second is unstressed (e.g., ‘it’s’). This rule
can be broken if the apostrophe is annotated: o’fflclock.
4. The segment ‘the’ is special. It is considered unstressed if it is followed by
another segment (word) starting with a consonant and stressed elsewhere.
From these principles, more segments can be created by further separations due
to annotations, which also have consequences on the stress.
1. If we see the separator ‘fi’, the two new segments do not modify their stresses.
Examples: parentfih|ood (only the first segment is stressed).
2. If we see the separator ‘ffi’, the first segment becomes primary-stressed and
the second unstressed. Examples: goffiing, homeffiless.
3. If we see the separator ‘ffl’, the first segment becomes unstressed and the
second primary-stressed. Examples: afflbound.
4. If we see the separator ‘ffiff’, the first segment becomes primary-stressed and
the second secondary-unstressed. Examples: fatffiffhea‰
d, northffiffbound, sideffiffcar.
5. If we see the separator ‘ffffl’, the first segment becomes secondary-stressed and
the second primary-unstressed. Examples: a˚ltho
"
u
‰
gh.
The two first separators may seem to have the same effect, but they are different.
For instance, the following annotations are not equivalent: outfigoffiing and outffigoffiing
(the first only gives primary stress to the first vowel group while the second gives
primary stress to the two first vowel groups). In any case, the correct annotation
for this word would be: outfffflgofiing (or better, o""
utgo
"fi
ing).
It is interesting to see examples of unstressed segments: Ireffiland (land), goffiing
(ing), e˙nfflgage (e˙n), Birmingffih‰
am (h
‰
am), It’s (’s), They’ve (’ve), The wind (The).
Now we concentrate on placing the stress over the vowel units in each seg-
ment.
Unless annotated otherwise, all primary stressed segments are assumed to
have the primary stress on the first vowel unit and no other stressed unit. Unless
annotated otherwise, all secondary stressed segments are assumed to have the
secondary stress on the first vowel unit and no other stressed unit.
Further stressed units in each segment are indicated with the symbol ‘a
"
’
for primary stress and ‘a
""
’ for secondary stress under the first letter of the vowel
group. The use of the symbol ‘st’ removes any other primary stress in the segment
(only one primary stress per segment, unless all of them are annotated). For
instance, ago
"
we have that ‘a’ is unstressed while ‘o’ is stressed. The annotation
for the secondary stress ‘a
""
’ does not remove any primary stress we could have
previously or any other annotated secondary stress. For instance, ‘complica
""
te’
introduces a secondary stress for the ‘a’ but does not remove the primary stress
for the ‘o’. That means that we do not need to annotate that like ‘co
"
mplica
""
te’.
We can have several secondary stresses, such as in ‘e˙le
""
ctro˜Ĳence
"
phalogra
""
m’
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Examples of primary stressed vowel units are: plain (ai), assu
"
me (u), differ-
ence (i), science (i), re˙la
"
te˙d (a), ago
"
(o), pol¯ı
"
ceffiman (i), consĲe"
cu´tive (first ‘e’).
Examples of secondary stressed units: claustropho
""
bic (primary: o, secondary:
au), kangaro
""
o (primary: oo, secondary: a), softwa
""
re (primary: o, secondary: a),
tĲelepho
""
ne (primary: e, secondary: o),
When there are at least two syllables (vowel units) on the left of a primary
stress, and there are no annotated secondary stresss, we assume a secondary
stress two syllable (vowel units) on the left.
Examples of inferred secondary stress unit: ‘par
˚
abĲo
"
lic’ (primary: o, secondary:
first a), undergo
"
(primary: o, secondary: u), incredu
"
lity (primary: u, secondary:
first i), ‘inconsi
"
stent’ (primary: second i, secondary: first i), ‘coe˙xi
"
st’ (primary: i,
secondary: o), reconstru
"
ct (primary: u, secondary: e), Europe˜
"
an (primary: sec-
ond e, secondary: eu), servie
"
tte (primary: secon e, secondary: first e). This is
not applied if there are less than two syllables on the left (e.g. ago
"
where a is
not stressed, u
""
nd˚o
"
). If we place the secondary stress elsewhere, the rule is bro-
ken: ‘e˙le
""
ctrĲoly¨s
ˆ
is
ˆ
’ (primary: o, secondary: second e), atte
""
nde
"
e (primary: second
e, secondary: first e). Note that if we want to indicate two secondary stresses,
the rule is broken and we need to mark everything, as in ‘u
""
na
""
mbĲı
"
guous’.
Finally, any vowel unit before a consonant group which contains the annota-
tions ‘”’, ‘”
¯
’, ‘„’, or ‘„
¯
’ is assumed to have a primary stress, unless the primary stress
is annotated elsewhere. If there are more than one consonant group with these
annotation, the rule is only applied for the rightmost.
Examples of inferred primary stress unit: ‘compressi” on’ (primary: e), ‘trĲansmissi” on’
(primary: first i), ‘illusi„on’. Note that any primary stress at any other location
breaks the rule: ‘mach” ı¯
"
ne’, W
ˇ
i
"
ttgens”tâeın.
Note that the inferred primary stress and the inferred secondary stress can
be combined.
Examples of inferred primary stress unit and inferred secondary stress unit:
‘tĲele˙vĲısi„on’ (primary: first i, secondary: first e), ‘informati”on’ (primary: a, sec-
ondary: first i), ‘dĲefinĲıti”on’ (primary: second i, secondary: first e), ‘declarati”on’
(primary: second a, secondary: e), prĲesentati”on (primary: a, secondary: first e),
‘communicati”on’ (primary: a, secondary: u), ‘pronunciati”on’ (primary: a, sec-
ondary: u), ‘init”iati”on’ (primary: a, secondary: second i), ‘variati”on’ (primary:
second a, secondary: first a). Note how important it is in these two last exam-
ples to determine the number of vowel units since the units in one word are
(i,n,i,t”,i,a,ti”,o,n’, so it is the second ‘i’ which is two syllables on the left from the
stressed vowel unit ‘a’, and the units in the the other word are (v,a,r,i,a,ti”,o,n).
Note that if the secondary stress rule is broken, the primary stress rule can
be maintained: rĲe
""
pre˙sentati”on (primary: a, secondary: first e), di
""
fferĲent”iati”on
(primary: a, secondary: first i), pu
""
rificati”on.
Finally, these rules can be applied with the simple separator ‘fi’, but not with
the other separators affecting stress.
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3.7 Categorise Vowel Occurrences
The good thing about this moment of the process is that we can analyse each
vowel unit independently. The only contextual information we need to know is
whether or not the vowel unit is stressed, whether it is at the end of a word
segment, whether it is followed by an ‘r’ and whether it is followed by a simple
or complex consonant group (note that we talk about groups and not units for
consonants, since consonant groups have not been treated yet) and whether the
vowel is followed or not by another vowel group.
These situations will allow us to categorise vowel occurrence under three
dimensions: unstressed/stressed, natural/plain (only for stressed single vowels)
and rhotic/non-rhotic.
The categorisation between unstressed and stressed vowel units just inher-
its the rules for stress processed before. Primary and secondary stressed units are
considered stressed units. All the other units become unstressed. For instance, in
‘science’, we have a stressed unit ‘i’ and an unstressed unit ‘e’. Other examples
where we show the stressed units: ‘nucle˙ar’ (u), ‘fıeld’ (ie), ‘su¯prai
"
ngu—inal’ (first
‘u’ and first ‘i’), ‘ve˜h
‰
icle’ (e˜), ‘Hallowe
"
en’ (first e and a), ‘claustropho
"
bic’ (o, au),
‘ka
"
ngaro
""
o’ (oo, a), softwa˜re (o), tĲe
"
le˙pho
""
ne (e, o).
The next issue is to distinguish between natural and plain occurrences. This
only applies to stressed vowel units of one single vowel, i.e. (a, e, i/y, o, u/w),
either annotated or not. In fact, this applies to positions, rather than to vow-
els. The rules are basically the same as those which are typically learned when
spelling English, known as the “double-consonant rule”.
The first thing to do is to distinguish between single and complex consonant
groups. Single consonants groups are b, c, d, f , g, h, j, k, l, m, n, p, r, s, t, z (all
single consonants except x) and the groups #l and #r (i.e., consonant + l/r).
It is also single when y and w are consonants (e.g. ‘yoyo’, ‘k¯ıwı¯’). The annotated
double ‘r’ (r
˚
), as in ‘phar
˚
ynx’ or ‘par
˚
abĲo
"
lic’, is considered a complex consonant.
Note that q is typically followed by a semiconsonantic u which makes it complex,
as well as groups ‘gua’, ‘guo’, ‘guu’, but not ‘gue’, ‘gui’ unless the ‘u’ is annotated
as ‘u—’. Some examples of single consonants are ‘pod‘ (p, d), ‘ale‘ (l), ‘hole‘ (h, l),
‘able’ (bl), ‘metre’ (m, tr), ‘mĲacro’ (m, cr), ‘micro’ (m, cr), Apr¨ıl (pr, l), ‘vogue’
(g), ’o˜pa
"
qu
‰
e’ (p,q) (in both cases the u is silent). Note that this also applies
when a consonant has been removed, as in ‘Mich
‰
ae
‰
l’ (ch
‰
) (or ‘plĲumb
‰
er’, where
we need to annotate to avoid the ‘plume’ sound), since consonant groups are
formed after the application of ‘
‰
’. All the other consonant groups are considered
complex (th as in ‘then’, ck as in ‘check’, st as in ‘lost’, qu as in ‘aqua’, phth
as in ‘diphth
ˆ
ong’). Some examples are ‘temple’ (mpl), ‘checking’ (ch, ck, ng),
tro˜phy (ph), graphic (ph), ‘ba˜the’ (th), ‘lossy’ (ss), (‘e˜qual’) (qu, which is kw at
this moment of the process). Note that gh is always considered complex when
it is not silent ‘ro
‰
ugh
˚
’. When it is silent, it is not considered simple or double,
but has a very especial implication. As we will see, it automatically makes the
previous vowel (if single) a natural vowel, so we consider ‘hi’, ‘high’, ‘night’ and
‘he
‰
ight’ equivalent. Consequently, we do not annotate ‘tighten’.
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Other annotations may affect the appraisal of simple or complex consonant
groups. For instance, semiconsonants y and w are always reckoned as a conso-
nant, so ‘n

i’ in ‘bun

ion’ is now considered a complex consonant). Similarly, ‘n

’
in ‘las
ˆ
a
"
g
‰
n

a’ is a complex group. The consonant groups which include di„
¯
, de„
¯
, ti” ,
etc., as in proce
"
d„
¯
ure or noti”on, are counted as the consonant letters they have
inside. For instance, noti”on is single, while missi” on is complex.
From the notion of single/complex consonant group, we can easily derive
the notions of natural and plain position. A natural position of a stressed single
vowel is given when: (1) it appears at the end of a word segment, (2) it is followed
by another vowel unit, (3) it is followed by a single consonant group plus a vowel
group, or (4) it is followed by a silent ‘gh’ at any position. Examples: so, me,
my, high, night (note that ‘gh’ disappeared in previous steps of the process), toe,
giant, poe˙t, micro, plate, phony, dinos
ˆ
aur, able, idle, nucle˙ar, vague. All the other
stressed positions are plain positions. Examples: saffron, little, twenty, aqua,
temple, checking, graphic (ph), phar
˚
ynx, to
‰
ugh
˚
er. Note that for non-stressed
vowels, this does not apply, so we have to annotate ‘fortn˜ıght’, ‘˜ıde
"
ntity’, etc. In
general, we will use the terms “natural” and “plain” vowels to refer to vowels in
natural and plain positions respectively.
Finally, (single or complex) vowel units can be rhotic or non-rhotic7. If
the vowel is not followed by an ‘r’ then it is clearly non-rhotic, as in ‘fate’,
‘fat’ or ‘hungry’. Unstressed single vowels are considered non-rhotic (‘winner’,
‘e˙ra
"
dica˜te’, ‘s”ugar’, ‘lantern’, ‘player’), For the rest of combinations (stressed
single vowels and stressed/unstressed complex vowel units), the rule is as follows:
a vowel unit is rhotic if it is followed by a single (non-doubled) ‘r’ (in the segment)
(‘fair’, ‘laird’, ‘fairy’, ’earffiring’, ‘card’, ‘far’, ‘norm’, ‘first’, ‘her’, ‘firffiry’, ‘praye‰
r’,
‘mayo
‰
r’, but not ‘player’) or double ‘rr’ not followed by a vowel (‘err’, ‘whirr’). It
is non-rhotic elsewhere. Explicitly, it is non-rhotic when it is not followed by an
‘r’ (mail, now, glade, mode, pad, fitted), is followed by a double rr + consonant
(carry, berry, lorry, hurry) or it is followed by ‘r
˚
’ (mir
˚
a˙cle).
Since unstressed vowel units are always non-rhotic, there can be secondary
stress annotations to force a vowel to become rhotic, as in ‘i
""
ro˜
"
nic’, ‘u
""
rba
"
ne’,
‘noffiwhe¯re’ even though these words are not typically transcribed in IPA with the
secondary stress.
Note that the pronunciation varies (and it becomes rhotic or not) for RP and
GA. For instance, the (non-annotated) words ‘carry’, ‘berry’, ‘stirring’, ‘lorry’,
‘furry’, ‘hurry’) are only pronounced similarly for ‘berry’, ‘stirring’ and ‘furry’,
with annotations ‘berry’, ‘stirfiring’ and ‘furfiry’. In some American accents, it also
happens for ‘carry’. In other case, both the pronunciation and the annotation
are different, as in ‘hurry’ (RP) and ‘hurfiry’ (GA), and ‘lorry’ (RP) and ‘lorfiry’.
Other cases the same annotation is useful for both RP and GA, even though the
pronunciation is different. For instance, laureate is annotated as ‘l|aur
˚
e˙ate’, which
in both RP and GA distinguishes from the sound of ‘for’. Table 9 summarises the
7 Note that these terms are related but different to their application for dialects, as
rhotic and non-rhotic accents.
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possible combinations (the annotations will be better understood in the following
section).
3.8 Evaluate Vowel Units
Evaluating vowel units is the most complex part of the process, given the great
variety of vowel sounds in English. Even though we have to consider every pos-
sible case, most cases can simply be handled by a subset of the following set of
rules and correspondences.
We will first evaluate vowel units with one vowel (both stressed and un-
stressed, rhotic and non-rhotic) and then we will evaluate vowel units with two
vowels (both stressed and unstressed, rhotic and non-rhotic).
Vowel Units with One Vowel .
First we will deal with vowel units with only one vowel (i.e, a, e, i, y, o, u, and
w). We distinguish three cases: unstressed, natural position and plain position.
Non-annotated unstressed vowel units with only one vowel are pronounced
as shown in Table 4. Note that the sound is independent of whether it is followed
by an ‘r’, because non-annotated unstressed vowels are always non-rhotic. That
means that ‘irĲıdium’ makes a [Ir-] sound for the first ‘i’ (not [3r-] or [I@r-]). This
is handy in GA, since ‘menhir’ would make [-Ir], while we need to annotate it
for RP as ‘menh¯ır’ to make [-I@r], which also works for GA. Note that we have
to annotate e˙lĲıx¨ır (or e˙lĲıxı
‰
r), and kaffır to make the sound [-@r]. For s˚ou
‰
ven¯ı
""
r, it
also requires an annotation because it is stressed (and then it is rhotic and it
sounds [-I@r].
Since 4 introduces some silent sounds for some vowels, it is only at this
moment of the process that we know how many syllables a word has. It is just
the number of vowel units which are not silent.
From here we can define the sounds of stressed and/or annotated vowel units
with only one vowel as Table 5 and Table 6 show8. The annotations apply to
a single letter, but most of them can be extended to more than one letter with
the following rule: if an annotated vowel is followed by a vowel which has been
crossed out, then we can equivalently write the annotation spreading over both
vowel. For instance:
bro˜o
‰
ch = brooch, bre¯a
‰
k = break, bloˆo
‰
d = blxood
Many of the combinations with one letter are not very frequently used, many
others (especially those with two letters or in rhotic positions) are never used.
They are left blank in the tables.
Vowel Units with Two Vowels .
Now we address the sounds of vowel units with two vowels (for both stressed
and unstressed).
8 The appearance of the symbol ‘j’ in the pronunciation of the vowel ‘u’ depends on
the previous consonant and on the English accent. This will be explained below.
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Unit IPA Examples Negative anno-
tated cases
Comments
a [@] aboˆve, e˜qual,
Portu˜gal, liar,
arabian, buˇlwark,
burglar
a˚ltho
"
ugh, a¯rti
"
stic,
messa˙ge, Ĳadequate
final e silent male, tie, paleffiness,
âeye, they’ve, metre,
Ĳadequate
cata
"
strophe˙ Note how compound
words are segmented
to apply the rule
e before final d silent robbed, stuffed
ˆ
nake˙d, overfe
""
d
e before final s silent rules, ladies coache˙s, these˜s
e (elsewhere) [@] diet, e˙lĲe
"
ven, bĲarrel,
ladder, silence,
Berli
"
n, Ĳadequate
be˙lo
"
w, e˙lĲe
"
ven,
chicke˙n, re
""
ma
"
ke,
e˙ra
"
dica
""
te
i, y [i] indigo, pre˙tty,
spagh
‰
e
"
tti, imply
"
,
sodium, inspira
"
tion
alu
"
mn˜ı, d˜ıgre
"
ss,
fak¯ır, menhı¯r, e˙li
"
xı¨r,
kaffı¨r
final o [oU] cargo, potato, radio,
turboffijĲet / turboffiffjet,
euro
- Note how compound
words can be seg-
mented to apply the
rule
o before final s/es [oU] tangos, potatoes,
euros
ch
‰
aĲos
ˆ
o (elsewhere) [@] Ĳatom, comply
"
,
saffron, tortoi
‰
s
ˆ
e,
labor, morĲa
"
lity (RP),
tedious (this is ad-
dressed by the -ou-
rule), Europe˜
"
an
iĲon, co˜e
"
rce,
mo¯rtĲa
"
lity, mo¯rĲa
"
lity
(GA)
u [@] circumstance,
dictum, lemur,
murmur,
sulfphurous, fi
"
gure
(RP), tedious (this
is addressed by the
-ou- rule), suspe
"
ct,
spĲat”
¯
ula
Bantu¯, u˜n¯ı
"
qu
‰
e,
Portu´gal, Ĳund˚o
"
,
u´ra
"
nium, u
""
rba
"
ne,
fail

ure / failu`re,
tĲenu`re, fĲı
"
g

ure (GA) /
fĲı
"
gu´re (GA), juˇra
"
ssic
Table 4. Pronunciation of non-annotated unstressed vowel units with only one vowel
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Class Unit IPA rhotic Examples
Natural
a˜, a∗, natural
a
[eI] [EK] mate, ch” ampa
"
g
‰
ne, ha˜s
ˆ
t
‰
en, ra˜nge, gau
‰
ge, ba˜ss,
Ca˜mbridge, ac
˚
h
‰
e, membrane , fare, variati”on
e˜, re∗, natural
e
[i:] [IK] be, me, scene, key
‰
, he’s, protreın, e˜qual, mere
ı˜/y˜, rı∗/y∗,
natural i/y
[aI] [aIK] bite, my, guy, hi, tighten, high, night, mı˜nd,
I’m, ı˜de
"
ntity, a¯rthri
"
tis
ˆ
, wi-fi, fire, mob˜ıle (RP),
fortn˜ıght
o˜, o∗, natural
o
[oU] [Oô] so, go, tone, do˜n’t, mo˜st, bro˜o
‰
ch = br rooch,
protreın, co˜e
"
rce, more, you
‰
’re (RP), thou
‰
gh
u˜/w˜, u∗/w∗,
natural u/w
[(j)u:] [(j)UK] yo
‰
u, mute, u˜n¯ı
"
qu
‰
e, Neptune, cure, rule, frui
‰
t,
yo
‰
u’re (GA), tro
‰
u˜gho
"
ut
Plain
Ĳa, Ĳa∗, plain a [æ] [Aô] cat, taxi, bĲalance, far, have
‰
, nĲati”onal, SpĲanish, are
‰Ĳe, Ĳe∗, plain e [E] [3ô] pet, mess, scent, prĲesent, yĲeah
‰
, her, were
‰
Ĳı/Ĳy, Ĳı∗/ Ĳy∗,
plain i/y
[I] [3ô] pit, lynx, picking, mirror, mir
˚
a˙cle, pĲıty, sĲıe
‰
ve,
first, whirr
‰Ĳo, Ĳo∗, plain o [6] [Oô] pot, bottle, bond, gone
‰
, rĲobin, cou
‰
gh
ˆ
, for, sort,
you
‰
r (RP)
Ĳu/Ĳw, Ĳu∗/ Ĳw∗,
plain u/w
[2] [3ô] cut, bubble, dust, to
‰
uch, co
‰
Ĳus¨ın, Ĳugly, fur, u
""
rba
"
ne
Broad
a¯, a∗ [A:] [Aô] fa¯ther, la¯ma, a¯h, Shaa¯h
e¯, e∗ [eI] [3K] cĲafe¯, bre¯a
‰
k = break, e¯h, the¯re, wear, dĲossie¯r
‰
ı¯/y¯, ı∗/y∗ [i:] [IK] mach” ı¯
"
ne, pı¯zz”
¯
a, skı¯ing, u˜nı¯
"
qu
‰
e, tıer, Ĳemı¯
"
r, qu
‰
a
‰
y¯,
pıer, menhı¯r, Za¯ı¯
"
re
o¯, o∗ [O:] [Oô] bought, broad
u¯/w¯, u∗/w∗ [u:] [UK] su¯per, gu¯ru¯, Bantu¯, ru¯h
‰
r, cw¯m, two
i-Diphthong
a`, âa∗ [aI] [aIK] pa`e¯lla, mâaestro, DĲalâaı, Du¯bâa
"
ı
e`, âe∗ [aI] [aIK] âeye, hâeıght (but he
‰
ight is preferred), âeıther (RP),
â
Eınstâeın, Fah
‰
r
˚
enhâeıt,
ı`, âı∗ Not used
o`, âo∗ [wA:] [wA:ô] fâoıe, pĲatâoıs
‰
, memâoır
u`, âu∗ [j@] [j@ô] failu`re, tenu`re, ammu`nĲıti”on (GA), Mercu`ry (GA),
cellu`lar (GA), tubu`lar (GA), currĲı
"
cu`lum (GA),
occu`py
""
GA
u-Diphthong
a´, àa∗ [aU] [aUK] tàau, Làaos
e´, àe∗ [OI] [OIK] Fràeudian
ı´, àı∗ Not used
o´, ào∗ [aU] [aUK] nàow, northbàound
u´, àu∗ [jU] [jUô] u´ra
"
nium, fĲıgu´re (GA), sĲıtu´ati”on (RP) (it can also
be annotated as sĲıt
ˇ
uati”on (RP), note that in GA it
is ‘sĲıt”
¯
uˇati”on’), sensu´al (RP) (in GA it is ‘sens„uˇal’),
ammu´nĲıti”on (RP), Mercu´ry (RP), cellu´lar (RP),
tubu´lar (RP), currĲı
"
cuu´lum (RP), occu´py
""
RP
Table 5. Pronunciation of stressed and/or annotated vowel units with one vowel (Part
1/2)
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Class Unit IPA rhotic Examples
Clear
aˆ, xa∗ [2] Maˆgh
‰
reb
eˆ, pe∗ [æ] [Aô] seˆrgea
‰
nt, cleˆrk [RP]
ıˆ, pı∗ [æ] merˆı
"
ng
˚
u
‰
e, lˆıng„erie
oˆ, xo∗ [2] soˆme, loˆve, doˆes, moˆney, bloˆo
‰
d = bl pood, boˆrough
(RP)
uˆ, xu∗ Not used
Central
a¨ [E] a¨ny, ma¨ny, aga¨
"
i
‰
n, sa¨i
‰
d
e¨ [@] Go¨e
‰
th
‰
e¨, g„eˇnre¨
ı¨ [@] [@ô] ev¨ıl, penc¨ıl, co
‰
Ĳus¨ın, e˙lĲı
"
x¨ır, kaffır, terr¨ıble, mo¨ıle
o¨ [3] [3ô] Mo¨bius, Go¨e
‰
th
‰
e¨, wo¨rd, wo¨rst, bo¨ro˜ugh (GA)
u¨ [E] bu¨r
˚
y
Iotted
a˙ [I] or
˚
a˙nge, messa˙ge, cabba˙ge
e˙ [I] E˙nglish, pre˙tty, ende˙d, wo˙me˙n, Kar
˚
ate˙
i undistinguishable from i
o˙ [I] wo˙me˙n
u˙ [I] bu˙sy, mĲınu˙te, lettu˙ce
Rounded
a˚ [O:] [Oô] a˚ll, c˚all, w˚al
‰
k, a˚lso, w˚ater, w˚ar, Ut˚ah
‰
e˚ [oU] s˚ew
‰
, s˚ew
‰
n
ı˚ Not used
o˚ [u:] t˚o, d˚o, sh˚oe, l˚ose, r˚ou
‰
te
u˚ [oU] [Oô] ma
‰
u˚ve, a
‰
u˚berg„¯ıne, ch” a‰
u˚ffeu
‰
r, bure
‰
a
‰
u˚x
ˇ
, s”˚ure (RP)
Opaque
aˇ, |a∗ [O] waˇtch, whaˇt, waˇs, |auss
ˇ
ie, yaˇc
‰
h
‰
t, waˇrrant,
l|aur
˚
e˙ate, restau
‰
raˇnt (GA, formal), restau
‰
raˇn
˚
t
‰
(RP, formal)
eˇ, qe∗ [O] eˇ
"
nvelo
""
pe, eˇn r˚ou
‰
te, g„eˇnre¨
ıˇ, qı∗ [O] lˇıng„eri‰
e¯ (GA)
oˇ, |o∗ [U] [UK] woˇman, woˇlf, g qood, w|oul
‰
d, c|oul
‰
d, t|our, y|our (GA)
uˇ, |u∗ [U] puˇt, puˇsh, Quˇra¯
"
n, Juˇra
"
ssic
Table 6. Pronunciation of stressed vowel and/or annotated units with one vowel (Part
2/2)
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The rule seen above that an annotation which spreads over two vowels is
equivalent to the annotation of the first vowel and the deletion of the second
vowel is very useful here. This is especially useful for diphthongs: âae, âay,àow, àeu,
etc., and other digraphs |oo, which can be used to break the by-default rule.
In this way there is no need to determine the sounds of all the pairs with all
the annotations. According to the previous rule, this was done in tables 5 and
6. It is only necessary to give the information that Table 7 provides9, which is
the default sound of the English digraphs which make a unit. For completeness
(this is not necessary), we include some examples of the rest of digraphs which
do not make up a unit in Table 8.
The appearance of the symbol [j] in the combination eu/ew in Table 7 follows
the same pattern as the pronunciation of natural ‘u’ in Table 5 and Table 6. While
‘fume’ and ‘few’ always perform the sound [ju:] in all accents, and ‘june’ and
‘jew’ always perform the sound [u:] in all the accents, there are differences with
other phonemes. Our coding assumes [ju:] everywhere and will try to reduce
that in the postprocess stage, depending on the accent which is desired.
Finally, table 9 summarises the behaviour of several cases which are rhotic
and non-rhotic, and their final pronunciation. We do not distinguish between
North, sort, warm and force, tore, boar, port, but they do sound differently in
Ireland, Scotland and Wales, and parts of the United States. Precisely, it is not
a question of being rhotic or not, since all these dialects pronounce the ‘r’. The
difference is more about openness. If we want to highlight the difference we could
use the following annotation for the second group: fo¯rce, to¯re, boar. We do not
distinguish either between fern, fir and fur, even though they may sound (or used
to sound) differently in Scotland and parts of Ireland. In any case, no annotation
would be needed here, since the letter (e, i, u) can be used to guess the specific
pronunciation in each case.
3.9 Distinguish Consonant Units in Groups using Digraphs
Once finished with vowels, we start with consonants now. Even though there are
many more consonants, the process is much simpler. The first thing we have to
do with consonants is to recognise the consonant units, which means to recognise
the digraphs. Given a consonant group such as ‘phth
ˆ
’ in ‘diphthong’ we do not
parse it from left to right, but we follow a priorised order of digraphs. If there is
a silent annotation, this does not avoid the formation of a digraph. For instance,
‘sc
‰
h’ allows the formation of the digraph ‘sh’.
Said this, we identify digraphs following this order:
1. The digraphs ‘kn’, ‘pn’, ‘gn’, ‘cn’ become [n] at the beginning of a segment.
Examples: ‘know’, ‘knee’, ‘gnaw’,‘gnome’, ‘pneumo
"
nia’ ‘forefffflknĲow‰
le˙dge’. It
is maintained in ‘acknĲo
"
w
‰
le˙dge’ (although the ‘k’ sound would be preserved
because of the preceding ‘c’), ‘darkness’, ‘bankno˜te’, ka
""
r
˚
yo
""
pykno
"
s
ˆ
is
ˆ
9 The appearance of the symbol ‘j’ in eu/ew depends on the previous consonant and
on the English accent. This will be explained below.
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Pairs IPA
(Stressed)
IPA (Un-
stressed)
Examples Annot. Exceptions
aa [A:], [Aô] [A:], [Aô] Maastrich
˚
t, baza
"
ar i
""
ntrafiaxi"
llary
ae
[i:], [IK]
[i:], [IK]
Daedalus, ana
"
emia,
conch
‰
ae, amo
‰
e
"
bae, al-
gae, aeo
"
lian, c
˚
h
‰
ı˜ma
"
era,
coch
‰
le˙ae
""
Mich
‰
ae
‰
l, ca
‰
e˙sa
"
rean,
a
‰
esthĲe
"
tic, a
"
e
‰
ropla
""
ne,
a
""
e
‰
ro
"
bics, mâaestro, Fae
‰
roes
ee see, seeing, deer, dunde
"
e,
atte
""
nde
"
e, chimpĲanze
"
e, rein-
deer
ree˙xa
"
mine
ea [I@], [I@ô] mean, seal, fear, rear,
anne
"
al, fishffiffmeal, laureate,
Boolean, cereal, nuclear,
lĲınear, area, cornea, coch
‰
lea
re˙al, ı˜de˙
"
a, yĲeah
‰
, Europe˜
"
an,
Gu
‰
Ĳın rea, sprea
‰
d, ea
‰
rly, great,
break, bre
‰
aking, cre˙a
"
tion,
wear, Oce” an, Ce˙ta
"
ce” an,
coch
‰
le˙ae
""ai/ay
[eI], [EK]
[eI], [EK] bay, bait, fair, highway,
a˚lways, Friday, funfair, cock-
tail
sa¨y
‰
s, DĲalâa
"
ı, certai
‰
n
ei/ey [I], [EK] they, eight, neighbour,
jo
‰
urney, hoˆney, sĲove
‰
reig
‰
n,
forfeit, h
‰
eir, their, for
˚
eign
beffiing, beır˚
uˇ
"
t, prote˜ın,
a˜th
ˆ
e˙ist, ve˜h
‰
icle, sâeısmĲo
"
logy,
he
‰
ight, concre
"
ıt, percre
"
ıve
(although perce
"
i
‰
ve is pre-
ferred), wastewreır, wreırd
au/aw [O:], [Oô] [O:], [Oô] jaw, fawn, automĲa
"
tic, lau-
reate, centaur, dinosaur,
Austra
"
lia
ma
‰
u˚ve, gau
‰
ge, Hafflw
âaıi (note
how the cluster ‘aw’ is bro-
ken), |Austra
"
lia (some ac-
cents), l|aur
˚
eate (a short
non-rhotic ‘o’ sound, like in
‘lorry’)
eu/ew [(j)u:],
[(j)UK]
[(j)u:],
[(j)UK]
new, few, nephew, feudal,
bea
‰
uty, eupho
"
r
˚
ic, Euro, Eu-
rope, eure
"
ka
Fràeudian, clos
ˆ
effiffup
oa
[oU], [Oô] [oU], [Oô]
loaf, cocoa, wo¨rkload,
coarse, bezoar
But: offlasˆ
is
ˆ
, broad, No˜ah
ow know, owner, show, glow, el-
bow, window, blown
nàow, flàower, bràown
ou [aU], [aUK] [@], [@ô] hound, stout, flour, jĲea
‰
lous,
cĲamoufla¯g
ˇ
e, labour, coˆlour.
cou
‰
rt, soul, poultry, t|our,
ro
‰
ugh
˚
, co
‰
Ĳus¨ın, co
‰
untry,
jo
‰
urney, co
‰
ur
˚
a˙ge, w|oul
‰
d,
r˚ou
‰
te
oi/oy [OI], [OIK] [OI], [OIK] Boy, voice, turquĲoise, alloy
(noun), allo
"
y (verb), moir
˚
a,
coir
goffiing, c˚
o
‰
y˜o
"
te˙, e
""
o˜zo˜ic,
memâoır, cho„
¯
ı˜r.
oo [u:], [UK] [u:], [UK] moon, moor. g|ood, blxood, doo
‰
r
Table 7. Pronunciation of vowel units with two vowels.
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Pairs Examples
ao kaolin, chaĲos
ˆ
, Làaos
ˆ
, Macàao
"
, Màao
"
ism, cha˜Ĳo
"
tic, a˜o
"
rta, g”a˜o‰
l
eo CleopĲa
"
tra, Le
"
ota
""
rd, lĲeo
‰
pard, peo
‰
ple, eĲon, C
˚
h
‰
eĲops, Ge˙o
"
logy, aeo
"
lian,
eo˜zo˜
"
ic, Leona
"
rdo, e˙rro
"
ne˙ous, Be¯owuˇlf, home˙Ĳo
"
pathy
oe goes, potatoes, d˚oer, amo
‰
e
"
bae, Boe
‰
r, doˆes, Boefiing, coe˙xi"
st
ia, ya, ie,
ye, ii, yi,
iy, yy, io,
yo, iu, yu,
iw, yw
giant, via, cyan, diagra˜m, I˜befirian, Belgi”
¯
an, phobia, science, quiet, diet,
dyer, flyer, society, ambience, berries, married, fıeld, be˙lıeve, sĲıe
‰
ve
(or sie
‰
ve
‰
), fri
‰
end, tıer / tĲıer, dying, crying, bio, vi
""
oli
"
n, sk¯ıing, Wıı,
Hawâaı
"
i, ra
"
dii
""
, lion, nati”on, cesium, Belgi”
¯
um, diu´rĲe
"
tic (note that the ‘i’
is stressed), hand
‰
kerchie
‰
f, servie
"
tte
ua, ue, ui,
uo, uu,
uw, uy
dual, annu˜al, usu„ al, nui
‰
sance, fluent, fuel, blue, argu˜e, bu
‰
ild, gluier
(from gluey), bu
‰
y, guy, GuyĲa
"
na
Table 8. Examples of vowel pairs which are not units.
2. The digraph ‘ph’ becomes [f] at any position. Examples: ‘tro˜phy’, ‘philĲo
"
s
ˆ
ophy’.
Some words use a separator to avoid applying this rule: upfffflhill. In other cases,
an annotation may indicate a change of sound, as in Ste˜ph
ˇ
en (note that the
consonant group is still considered complex).
3. The digraph ‘ch’ becomes [tS] at any position. Examples: ‘chin’, ‘rich’, ‘reach-
ing’, ‘D|euts
‰
chffiffmark’.
4. The digraph ‘sh’ becomes [S] at any position. Examples: ‘shine’, ‘vĲanish’,
‘ashes’, ‘sc
‰
hmooze’. Some words may use a separator or annotation to indi-
cate an alternative pronunciation: ‘jĲea
‰
lous
ˆ
h|ood’, ‘thres”ho˜ld’
5. The digraph ‘ps’ becomes [s] at the beginning of a segment. Examples:
‘psy˜ch
‰
Ĳology’, but ‘colla
"
pse’. Separators can be used to apply the rule: ‘prefffflpsy˜ch‰
Ĳo
"
tic’
or ‘pre˜p
‰
sy˜ch
‰
Ĳo
"
tic’.
6. The digraph ‘rh’ becomes [ô] at the beginning of a segment. Examples:
‘rhyme’, ‘rheumatism’.
7. The digraph ‘pt’ becomes [t] at the beginning of a segment. Examples:
‘pte
""
r
˚
oda
"
ctyl’.
8. The digraph ‘th’ becomes [D] before vowel (a,e,i,o,u,y) and [T] in any other
position. Examples with [D]: ‘then’, ‘that’, ‘thus’, ‘the’, ‘this’, ‘thy’, ‘fa¯ther’,
‘bother’, ‘lea
‰
ther’, ‘wea
‰
ther’. Examples with [T]: ‘three’, ‘mouth’, ‘birthday’.
Some words may use a separator or annotation to indicate an alternative
pronunciation: ‘th
ˆ
ing’, ‘with
ˇ
’, ‘Th
‰
Ĳomas’, ‘eighth
˚
’, ‘ĲadĲultfffflh|ood’, ‘rhythˇ
m’ /
‘rhyt

hm’.
9. The digraph ‘gg’ becomes [g] elsewhere. Examples: ‘bigger’. The other com-
mon sound must be annotated: e˙xa
"
gg„
¯
era
""
te. Note that. ‘suggest’ (which is
generally pronounced as ‘sugg„
¯
est’) has some peculiar pronunciation in some
American accents: sugffiffgest
10. The digraph ‘ss’ becomes [s] elsewhere. Examples: ‘mess’, ‘lossy’.
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Units IPA Examples
Unstressed single vowels
(equivalent for rhotic and
non-rhotic)
[@], [i] Color, honors, irĲıdium, ira
"
scible, farmer,
ara
"
ch
‰
nid, irra
"
ti”onal, e˙ra
"
s
ˆ
e, u´ra
"
nium, pat-
tern, u´re˜
"
thra, ari
"
thmetic, aro
"
ma, e˙rĲo
"
tic
Unstressed complex vowels
(rhotic)
[Aô], [IK], [EK],
[Oô], [(j)UK], [aIK]
funfair, centaur, dinosaur, lĲınear, reindeer,
Eura
"
si”an, beffizoar.
Unstressed complex vowels
(non-rhotic)
[A:], [i:], [I], [eI],
[O:], [oU], [(j)u:],
[aI]
Beir
˚
uˇ
"
t, eur
˚
e
"
ka, Stearrh
‰
e˜
"
a, ur
""
ba
"
ne (note
that the second -ur in murmur has a dif-
ferent sound)
Stressed single vowels
(rhotic)
[EK], [IK], [aIK],
[Oô], [(j)UK], [Aô],
[aUK], [3ô]
fare, mere, fire, more, cure, ea
‰
rly, far, her,
first, for, fur, f¯ıerce, the¯re, tıer, err, whirr,
Mary, lorffiry (GA sounds like lorry), hurffiry
(GA), furffiry, burffiy (GA), firffiry, jo‰
urney,
star, starfiring, forest (GA), coral (GA),
ı˜ro
‰
n, co
‰
e
‰
ur, w˚ar, wo¨rd (wo˙rd would work
as well), urine, yo
‰
u’re (note that this
case becomes one single segment), tyrant,
dife
"
rfiring / difĲe"
ring, i
""
rĲo
"
nic (˜ırĲo
"
nic would
yield it non-rhotic), noffiffwhe¯re (the alterna-
tive no˜whe¯re would make it non-rhotic),
u
""
rba
"
ne, ergonĲo
"
mic (note that the ‘e’ has
a secondary stress.
Stressed single vowels (non-
rhotic)
[eI], [I:], [aI], [oU],
[(j)u:], [æ], [E],
[I], [6], [2], [A:],
[O:], [aU], [wA:]
marry (RP), ma¨rry (some American di-
alects), berry (RP, GA), herring (RP,
GA), mirror (RP, GA), lorry (RP),
hurry (RP), bu¨r
˚
y (RP), wâarrant, for
˚
est
(RP), cor
˚
al (RP), terr¨ıble, territory (first
non-rhotic, second rhotic in GA and
unstressed in RP), d˜ıre
"
ct, piffirate /
p˜ır
˚
ate, error, Gar
˚
y, par
˚
abĲo
"
lic, compa
"
r
˚
is
ˆ
on,
or
˚
a˙nge, mir
˚
a˙cle, sir
˚
up, Sir
˚
ius, py˜r
˚
oma
"
niac,
phar
˚
ynx, hayffiffrick, refffflrun.
Stressed double vowels
(rhotic)
[EK], [IK], [aIK],
[Oô], [(j)UK], [Aô],
[aUK], [3ô], [waIK]
Eire¨, bear, earffiring, praye‰
r, mayo
‰
r, Europe,
h
‰
eir, their, flour, moor, deer, dear, wear,
aural, soar, ch
‰
o—˜ır
Stressed double vowels (non-
rhotic)
[eI], [I:], [aI], [oU],
[(j)u:], [A:], [aU],
[OI], [u:]
l|aur
˚
e˙ate, showfir|oom.
Table 9. Summary of rhotic and non-rhotic vowels before ‘r’.
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Note also the order. Only the pairs (‘ps’-‘sh’, ‘ss’-‘sh’, ‘ps’-‘ss’, ‘pt’-‘th’, ‘gg’-
‘gn’) can overlap, as in the interjection ‘pshaw’, which is first converted into
‘p[S]aw’, and then the rule ‘ps’ cannot be applied and if is finally [pS]aw. The
same happens with ‘troopship’ (alhtthough ‘ps’ is not at the beginning of a
segment).
Once the previous conversions have been made, we only need to analyse letter
by letter.
3.10 Evaluate Consonant Units
In tables 11, 12 and 13 we show the conversion of the consonant units into IPA
symbols. Many rules are just straightforward. Many other rules are just scattered
around but correspond to a simple rule. For instance, the annotations ‘”’, ‘„’, ‘”
¯
’, ‘„
¯
’
typically correspond to the sounds [S], [Z], [tS], [dZ] (except ‘x”’, which corresponds
to [kS]), independently of the annotated consonant involved, as shown in table
10.
Unit IPA Examples
”(except ‘x”’) [S] spĲeci”al, oce” an, cre˙sc” endo, consci” ence, ch” ampa
"
g
‰
ne, mach” ı¯
"
ne, s”ugar, s”ure,
pensi”on, passi” on, press”ure, cens”ure, tiss”ue, cauti”ous, ine
"
rti”a
„ [Z] lˆıng„erie, g„eˇnre¨, j„ete¯
"
, illusi„on, mĲea
‰
s„ure, e˙quati„on, sreız„ure, Ĳabkh
‰
azi„an,
Brezh„ nĲev
ˆ”
¯
[tS] c”
¯
ello , Cz”
¯
ech
‰
, questi”
¯
on, nat”
¯
ure, cult”
¯
ure
„
¯
[dZ] so˜ldi„
¯
er, grĲad„
¯
uˇate (noun) / grĲad„
¯
uˇa
""
te (verb), proced„
¯
ure, e˙xagg„
¯
era
""
te,
Belgi„
¯
an, gorge„
¯
ous, dunge„
¯
on, Zh„
¯
ou
‰
x” [kS] lux”ury
Table 10. Pronunciation of the annotations ‘”’, ‘„’, ‘”
¯
’, ‘„
¯
’
After these tables, we have converted everything into IPA. Before going to
postprocessing, let us see in table 14 a summary of how c, g, and q are handled.
3.11 Recompose the Words
This step is just gluing all the units together to the level of word.
3.12 Postprocess the IPA result
Finally, the last step performs some small adjustments in some cases.
First, we perform the elimination of repeated consonants. For instance, words
such as ‘nutty’, ‘lorry’, ‘cure’, ‘scent’ produce [n2ttI], [l6ôôI], and [ssEnt]. Re-
peated consonants must be eliminated.
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Unit IPA Examples Comments
b [b] aboˆve, bay, rib
c (before e, i and
y), c
ˆ
[s] ice, cyan, scene, accent, flĲac
‰
cid
c elsewhere, c
˚
[k] cat, sick, bisc
˚
u
‰
it, ac
˚
h
‰
e, c
˚
eltic,
accent, sc
˚
h
‰
ema, ch
‰
ord, drach
‰
ma,
Mich
‰
ae
‰
l, c
˚
h
‰
aĲos, sch
‰
ool
c”, ci” , ce” , cy” , sc” ,
sci” , sce” , scy”
[S] spĲeci”al, oce” an, cresc” endo,
consci” ence
c”
¯
, ci”
¯
, ce”
¯
, cy”
¯
, cz”
¯
[tS] c”
¯
ello , Cz”
¯
ech
‰
digraph ‘ch’ doesn’t reach
this point.
ch” [S] ch” ampa
"
g
‰
ne, mach” ı¯
"
ne digraphs ‘sh’ or ‘ch’ don’t
reach this point.
d [d] dice, red, ladder
d
ˆ
[t] ripped
ˆ
, Apa
"
rth
‰
eid
ˆ
(RP, formal)
d„
¯
, di„
¯
, de„
¯
, dy„
¯
, dj„
¯
[dZ] so˜ldi„
¯
er, grĲad„
¯
uˇate (noun) / grĲad„
¯
uˇa
""
te
(verb), proce
"
d„
¯
ure, Djib˚o
"
u
‰
ti
f, gh
˚
, u
ˆ
[f] fit, carf, cou
‰
gh
˚
, to
‰
ugh
˚
, li
‰
Ĳeu
ˆ
tĲe
"
nant,
tro˜ph
˚
y
.
f
ˇ
, ph
ˇ
[v] of
ˇ
, Ste˜ph
ˇ
en digraph ‘ph’ doesn’t reach
this point.
g (before e, i and
y), g„
¯
, gi„
¯
, ge„
¯
, gy„
¯
, gg„
¯
[dZ] gin, bridge, e˙xa
"
gg„
¯
era
""
te, g„
¯
a˜o
‰
l, gin-
ger, Belgi„
¯
an, gorge„
¯
ous, dunge„
¯
on,
Los
ˆ
Angele¨s, advĲantage„
¯
ous (note
the primary stress is on the last ‘a’)
The digraph ‘gg’ does not
reach this point.
g elsewhere, g
˚
[g] goat, mug, fing
˚
er, gh
‰
o˜st, targ
˚
e˙t,
g
˚
h
‰
etto, Spag
˚
h
‰
e
"
tti, g
˚
irl
The digraph ‘gg’ does not
reach this point.
g
ˆ
[k] lou
‰
g
ˆ
h
‰
, uˇg
ˆ
h
‰
g„ [Z] lˆıng„erie, g„eˇnre¨

i,

j,

[j] mill

ion, Ha
""
llelu
"
jah, fail

ure
j, ji„
¯
, je„
¯
, jy„
¯
[dZ] jet, injure, F¯ıji„
¯
an
j
˚
[h] faj
˚
ı¯
"
ta
j„ [Z] j„ete¯
"
h (except final), h
ˆ
[h] hen, w
‰
h˚o
h between vowel
and consonant
[] a¯h, e¯h, Ĳuh, oh, yĲeah, Sarah, Noah,
Ut˚ah, yĲeah, sha¯h
This rule is applied at a pre-
vious stage, so the vowels are
interpreted as if the ‘h’ were
not there.
h
˚
, ch
˚
[x] loch
˚
/ lou
‰
g
‰
h
˚k [k] kit, black, baker
Table 11. Pronunciation of single consonants (part 1/3)
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Unit IPA Examples Comments
l [l] lake, f˚all,
l
ˆ
(non-rhotic), l
˚(rhotic)
[ô] co¨l
ˆ
o
‰
nel

l [j] to
""
rt¯ı
"
lla
m [m] mum, lame, hymn
‰
n (except before
k, -ca, -co, -cu, -
cw or -c
˚
), n
ˆ
[n] non, p˜ınt, pirĲa
"
nh
‰
a,
las
ˆ
Ĳa
"
g
‰
n

a, infflcur,
infflcorpora""
te, unfffflk˜ınd,
confffflcave
digraph ‘ng’ doesn’t reach this point.
n (before -k, -ca, -
co, -cu, -cw or -c
˚
),
n
˚
[N] donkey, a
""
nkylo
"
s
ˆ
is
ˆ
, In
˚
ca,
truˆnca
"
te
digraph ‘ng’ doesn’t reach this point.
p, gh
ˆ
[p] pet, cup, copper, hiccxough
ˆ
digraphs ‘ph’, ‘pt’ don’t reach this point.
q [k] queen, Ira¯
"
q digraphs ‘qu’ doesn’t reach this point.
r, r
˚
[ô] rip, far, Mary, Par
˚
is the appearance of ‘r’, ‘rr’ or ‘r
˚
’ makes the
position rhotic or non-rhotic and affects
the vowels in many different ways, as seen
in a separate table.
s
ˆ
, s (starting
‘s’; ‘s’ between
consonant and
vowel; any other
case when pre-
ceded or followed
by a voiceless
consonant: c, f, h,
k, p, t, x)
[s] sin, snake, slave, must,
a˚lso, tense, horse, first,
it’s, pets, rates (note
that the e is silent here),
mess, lossy, dea
‰
th
ˆ
s, yes
ˆ
,
hous
ˆ
e, venus
ˆ
, us
ˆ
, las
ˆ
Ĳa
"
g
‰
n

a,
th
ˆ
es
ˆ
is
ˆ
, whĲıs
ˆ
t
‰
le, dress, pos-
sible, serious
ˆ
, serious
ˆ
ness,
bas
ˆ
eball, bas
ˆ
eline, bifffflsect
A voiceless consonant is any of
(c,f,h,k,p,t,x) or an annotated conso-
nant or digraph whose sound is voiceless
(e.g. th in ‘ba¯ths’). Note: if ‘s’ is alone
in a segment, it becomes voiceless if the
previous segment ends with a voiceless
consonant group (e.g. it’s). Note that the
digraph ‘ss’ has been processed before
(and it is voiceless).
s
ˇ
, ss
ˇ
s (between
vowels; between
vowel and voiced
consonant; after
vowel or voiced
group at the end
of a segment)
[z] easy, house˙s, l˚ose, poss
‰
e
"
ss
(first ‘s’ is voiced), wisdom,
trĲansmĲıssi” on (RP), Thurs-
day, bu˙si
‰
ne˙ss, ra¯sp
‰
berry
(RP), rasp
‰
bĲerry (GA),
Disney, auti
"
sm, isn’t,
sâeısmĲo
"
logy, as, a˚lways,
coache˙s, lads, metres (note
that the final ‘e’ is silent,
so we consider the ‘r’), me-
ters, tales (note that the
e is silent here), bridge˙s,
cherries (note that the e
is silent here), robs, bars,
fans, Charles, Ann’s, he’s,
sciss
ˇ
ors
A voiced consonant is any of
(b,d,g,j,l,m,n,r,v,w,y,z) or an anno-
tated consonant or digraph whose sound is
voiced (e.g. th in ‘clo˜thes’). This sound at
the end of a segment may finally become
voiceless if close to another segment which
starts with a voiceless group. For instance,
in ‘The cat is g|ood’, we have that ‘is’
makes its voiced sound, while in ‘The cat
is stra˜nge’ it makes a voiceless sound. The
annotation is not affected. Note: if ‘s’ is
alone if a segment, it becomes voiced if
the previous segment ends with a vowel or
a voiced consonant group (e.g.: He’s).
s„, si„ , se„ , sy„ [Z] illusi„on, mĲea‰
s„ure
s”, si” , se” , sy” , ss” ,
ssi” , sse” , ssy”
[S] s”ugar, s”ure, pensi”on,
passi” on, press”ure, cens”ure,
tiss”ue
Table 12. Pronunciation of single consonants (part 2/3)
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Unit IPA Examples Comments
t [t] tame, cat, site, fatty,
Anth
‰
ony
Digraph ‘th’ doesn’t reach this
point.
t
˚
[R] comput
˚
er, pre˙t
˚
t
˚
y, got
˚
t
˚
a
(some accents)
This is not used in formal tran-
scription. . In fact, the rule is
that this happens for American
English when ‘t’ is between vow-
els. The same could be defined
for d
˚
, which sounds similarly in
some accents for some words
t”, ti”, te” , ty” [S] cauti”ous, inerti”a
t”
¯
, ti”
¯
, te”
¯
, ty”
¯
[tS] questi”
¯
on, nat”
¯
ure, cult”
¯
ure
t„, ti„, te„ , ty„ [Z] e˙quati„on
th
˚
[tT] ‘eighth
˚
’ digraph ‘th’ doesn’t reach this
point.
v [v] van, save, savvy
v
ˆ
[f] Brezh„ nĲev
ˆ
, lâeıtmo˜t¯ıv
ˆw, w—,— [w] win, twin,—ˆonce Note that w in vowels have been
processed previously, such as in
‘raw’.
w
ˇ
[v] rottw
ˇ
âeıler (although it is
also simply pronounced as
rottwâeıler), W
ˇ
i
"
ttgens”tâeın
Note that w in vowels have been
processed previously, such as in
‘raw’.
w
˚
[w] or [û],
depending on
the accent
when, why
wh
˚
[û] wh
˚
en, wh
˚
y The annotator has indicated
that she wants the sound to be
pronounced as [hw]
x (before stressed
vowel), x
ˇ
[gz] e˙xa
"
mple, e˙xagg„
¯
era
""
te
x (any other posi-
tion), x
ˆ
[ks] extra, e˙xtre
"
me, gĲalaxy, taxi
x
˚
[z] x
˚
y
"
lopho
""
ne, bure
‰
a
‰
u˚x
˚
x” [kS] lux”ury
y [j] yale, yes
ˆ
Note that y in vowels have been
processed previously, such as in
‘ray’.
z [z] crazy, zoo, buzz, t
‰
zar
z
˚
[ts] p¯ız
˚
z
‰
a, Alz
˚
hâeımer
z
ˆ
[s] glitz
ˆ
y
z„, zi„ , ze„ , zy„ , zh„ [Z] sreız„ure, Ĳabkh‰
a
"
zi„an,
Brezh„ nĲev
ˆz„
¯
, zh„
¯
[dZ] Zh„
¯
ou
‰
Table 13. Pronunciation of single consonants (part 3/3)
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Unit IPA Examples Negative cases
qu + consonant, q + H [k] Ira
"""
q, Quˇra¯
"
n
qu + {a,e,i,o,u,y} [kw] queen, quaˇlity, quick qu
‰
a
‰
y¯
gu + {a,o,u} [gw] bifffflli"
ngual, gua¯no contĲı
"
gu˜ous, gu
‰
ard
gu + {e,i,y} [g] guess, guilty, guy gu
‰
ard, disti
"
ngu—ish
g + {a,o,u} or consonant [g] gas, gun, green, bag g„
¯
a˜o
‰
l
g + {e,i,y} [dZ] gin, gene g
˚
irl
c + {a,o,u} or consonant [k] can, cult, crazy, black, crystal
c + {e,i,y} [s] centre, cyan c
˚
elt
Table 14. Summary of sounds for q, g, c + vowel
Second, the combination of some consonants can produce pairs which cannot
be properly pronounced. The clearest case is the ending in -tre, as in ‘metre’,
which produces Ñ [mi
"
:tô], but should be [mi
"
:t@ô], by introducing the schwa (an
unstressed sound). Does this mean that ‘metre’ should be annotated as met

re?
Does this happen for other consonant combinations? Can we distinguish the
right positions? (We do not have the problem for ‘central’ or ‘centring’).
If we first analyse the positions, the problem appears to be when ‘#r’ is not
followed by a vowel. But consider the word ‘fibre-optics’. If we consider the two
segments together and annotate it like this ‘fibre
‰
optics’, then the pronunciation
is not correct. So the rule is confirmed. The problem appears when ‘#r’ is not
followed by a vowel inside the segment.
Regarding the question of the combinations, it is very difficult (e.g. [tT] works,
but [Tt] does not, while both [ts] works and [st] do, and of course [bd], [ft], etc.).
We could analyse the approximately 400 combinations of pair of consonants to
see whether they articulate well together, where many of them never happen.
Instead, the idea is then to derive a very simple rule to cover the most frequent
cases, and then annotate any possible exception. This is the philosophy taken
for the process.
We distinguish two common situations:
– [-l], [-m], [-n]. Examples: able, girl, little, rhyth
ˇ
m, auti
"
sm, isn’t, rea
‰
lm, farm,
fern. There is no need to insert a schwa, even though in some cases it seems
that a schwa might be convenient (rhyth
ˇ
m Ñ rhyt

hm , auti
"
sm Ñ auti
"

sm,
isn’t Ñ i

sn’t).
– [-ô]. Examples: fibre, ogre, metre. We need to insert a schwa.
So the rule will be to introduce a schwa between a consonant + ‘r’/‘rs’ at the end
of a segment, as in ‘metre’ or ‘metres’, which initially produces Ñ [mi
"
:tr] but
finally it is converted into [mi
"
:t@r]. Note that this does not conflict with words
such as ‘g˚enre¨’, because the ‘r’ is not at the endof the semgent. In some other
cases where it is also necessary, we will annotate it. For instance: ‘i

bn’ .
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The opposite problem is whether we want to reduce idol, open, icon, tighten,
fa¯s
ˆ
t
‰
en, cottons, isn’t, etc. In this case, if the annotator wants to do it because in
her accent ‘idol’ and ‘idle’ are the same, it is just enough to use the annotation
‰ for that (e.g. ı˜do
‰
l, instead of idol).
As a summary, we will only automatically deal with the ‘r’ (which does not
frequently happen with American spelling except for ‘acre’ and some other few
words), and the rest will be left to the annotator (as in auti
"

sm, or o˜pe
‰
n ).
Now, we deal with different English varieties. The following conversions are
performed for GA:
[K] Ñ [ô] (e.g. ‘fire’, ‘beer’)
[3:] Ñ [3] (e.g. ‘fur’)
[6] Ñ [A] (e.g. ‘pot’, ‘bother’)
[A:] Ñ [A] (e.g. ‘fa¯ther’) (note that we annotate ‘fast’ and not ‘fa¯st’ for GA)
[i:] Ñ [i] (e.g. ‘feed’) (not all phonologists advocate for this phoneme change)
[O:] Ñ [O] (e.g. ‘feed’) (not all phonologists advocate for this phoneme change)
[u:] Ñ [u] (e.g. ‘moon’) (not all phonologists advocate for this phoneme change)
The following conversions are performed for RP:
[ô] Ñ [ô] (e.g. ‘for’, if followed by a non-silent vowel, such as ‘for us’, ‘carry’ or
‘rat’)
[ô] Ñ [] (e.g. ‘for’, if not followed by a non-silent vowel, such as ‘for them’,
‘forth’ or ‘furs’
[K] Ñ [@ô] (e.g. ‘dear’, if followed by a non-silent vowel, such as ‘dear Ann’,
‘firing’ or ‘dearest’)
[K] Ñ [@] (e.g. ‘dear’, if not followed by a non-silent vowel, such as ‘dear John’
or ‘moors’)
[oU] Ñ [@U] (e.g. ‘tone’)
Other conversion rulesets can be established for other dialects (Australia, Scot-
land, etc.) Note that the process only deals with these mergers at the end of the
process. This is useful to distinguish between ‘flower’ and ‘flour’, since the first
is [flaU@ô] in GA and [flaU@] in RP, while the second is [flaUô] in GA and [flaU@]
in RP.
Another issue is the pronunciation of the diphthong [(j)u:], which is some-
times performed as [ju:] and sometimes as [u:]. In tables 5, 6 and 7 we denoted
by [(j)u:] the correspondence for ‘eu/ew’ and natural ‘u’. While ‘fume’ and ‘few’
always perform the sound [ju:] in all accents, and ‘june’ and ‘jew’ always per-
form the sound [u:] in all the accents, there are differences with other phonemes.
In this final part of the process we eliminate the symbol (j) depending on the
accent. For instance, if we choose RP, then it is only reduced in the following
cases:
[rju:] Ñ [ru:]
[lju:] Ñ [lu:]
[Sju:] Ñ [Su:]
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[tSju:] Ñ [tSu:]
[Zju:] Ñ [Zu:]
[dZju:] Ñ [dZu:]
In case we want to force [u:] for a word we can use u¯, e
‰
u¯, e
‰
w¯. In case we want
to force [ju:] for a word we can use

u,

eu,

ew.
Finally, the elimination of repeated consonants is performed again.
With all this, we have the IPA pronunciation for each word. Note that the
IPA produced will not be exactly a standard IPA because of the placement of
stress. We place stress on vowels, while IPA place stress at the start of syllables.
Placing the stress with the IPA notation will not be performed, since we have
not considered the notion of syllable, only vowel and consonant units.
4 Annotation Rules
After the previous section, we know how an annotated word must be interpreted
(i.e. pronounced) in a precise way. Consequently, for any word a reader may have
doubts about its pronunciation, the previous rules can be applied and the true
pronunciation is obtained.
As discussed in the introduction, in order to read annotated English, some-
one (or something) must have annotated the text previously. As seen in Figure
oreffig:inteannot, we require two inputs for the introduction: the English word
and its pronunciation, in order to produce an output: the annotated word. We
can distinguish two issues here. First, going from the English word + pronuncia-
tion to the annotated word can be easy in some cases, but cumbersome in others.
In fact, the problem is like finding a transformation, using deletions, insertions
and substitutions, that makes an alignment between the original English word
and its pronunciation. The problem is easier than the general computational
problem since we only have three possible insertions (‘

’, ‘—’, ‘

’). For instance, the
word ‘house’ and the pronunciation [haUs] easily suggest that we find a possible
sound for ‘h’ which matches the IPA [h-], we also find a possible sound for ‘s’ (s
ˆ
)
which matches the IPA [-s], and we have that the digraph ‘ou’ can be converted
into [-aU-]. Finally, a deletion of the ‘e’ makes the correspondence perfect. This
gives us the correct annotation ‘hous
ˆ
e
‰
’. Following the rules seen in the previous
section, we can drop the last annotation and produce ‘hous
ˆ
e’.
The previous process is relatively simple for a human being if she has a good
knowledge of the interpretation rules. A more difficult problem is how to make
that automatically, i.e., by a computer program. This would require a coding of
the rules, several transformation / alignment techniques and some off-the-shelf
algorithms, such as dynamic programming. This is a solvable technical problem
if we have the word and the pronunciation10. Given the small size of the words
(each word is analysed independently), there are no relevant computational cost
10 The pronunciation of every English word (including plurals and inflected verbs) can
be obtained from several corpora and webpages.
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issues. The annotation process can be implemented in such a way that it anno-
tates very fast on any personal computer. The only main concern to make this
process automatic is the distinction of homographs which are not homophones
(wind, live, use, read, lead, etc.). Some disambiguation techniques from compu-
tational linguistics would be required, which can resolve a high proportion of
cases. The most difficult cases might be left for human supervision (perhaps one
in each ten thousand words).
In this section we are not addressing the automation of the annotation pro-
cess. We leave the analysis of the automation out of this paper. In this section,
we discuss on a related problem we have to solve first before any manual or auto-
mated annotation process can begin. The problem is that, given an English word
and a pronunciation, several alternative (and correct) annotations are possible.
For instance, we can annotate ‘hea
‰
d’, ‘he
‰
a¨d’ and ‘hĲea
‰
d’.
An option would be to allow all of them (all of them can be interpreted and
give the same, correct, result) and choose them randomly or by a lexicographi-
cal order. However, having different options depending on the annotator would
cause confusion, since the same word with the same pronunciation would look
like differently depending on the occasion. Consequently, we need to settle a
‘standard’ choice, which gives preference for one annotation over the rest. This
is also shown at the bottom of Figure 1.
4.1 Annotation Preference Criteria for a Standard Annotation
In order to define a standard to choose one annotation over the rest, we can
consider the following kinds of criteria:
– Economy. The fewer annotations a word has the better. So, we should prefer
‘hea
‰
d’ over ‘he
‰
a¨d’ and ‘hĲea
‰
d’, and we should also prefer ‘hous
ˆ
e’ over ‘hous
ˆ
e
‰
’.
In fact, the rules in the previous section have been devised to avoid annota-
tions when the (part of the) word follows the rule, so it would be stupid to
include an annotatation which is not required.
– Simplicity. Some annotations are simpler than others. For instance, ‘were
‰
’ is
simpler than ‘we¨re’.
– Explicitness. Some annotations are more explicit than others. For instance,
‘we¨re’ is more explicit than ‘were
‰
’.
– Frequency. Some annotations rely on more frequent symbols than others.
For instance, ‘hĲea
‰
d’ is preferrable over ‘he
‰
a¨d’.
– Etymology. Some annotations are more consistent with the etymology or
word formation rules. For instance, ‘afflgo’ is preferrable over ‘agfflo’.
The problem is that the previous criteria are conflicting. For some words, apply-
ing one criterion implies going against some other criteria. There are two options
here: (1) to devise a priority of criteria, (2) to give cost weights to each criteria,
compute the costs and choose the annotation with the lowest cost. Note that the
second option subsumes the first if we define high differences between the costs.
In any case, both options are fine whenever they make a choice and allow for a
standard to be defined.
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In what follows we propose a cost weighting approach. We exclude etymology
from the criteria, since this would require additional information and would make
the process difficult to automate. In fact, we give high costs to separators, since
we do not want to see things such as ‘agfflo’, ‘thirtffffleen’ or ‘microphffiffone’, because
they are not etymological. So, the costs we propose are shown in Table 15.
Type of annotation Cost Comments
Stress (‘a
"
’ or ‘a
""
’) 30
Silent (‘a
‰
’) 31
Non-rhotic annotation (‘cor’) 10
Broad, idiphthong or udiphthong annota-
tion affecting one vowel
34
Broad, idiphthong or udiphthong annota-
tion affecting two vowels
37
Frequent Annotations affecting one vowel
(plain, natural)
42
Double Frequent Annotations (plain, nat-
ural)
53
Non-Frequent Annotations (the rest) 44
Double or Triple Non-Frequent Annota-
tions (the rest)
55
Separation not affecting stress (‘fi’) not leav-
ing a consonant group alone
65
Simple separation affecting stress (‘ffi’, ‘ffl’)
not leaving a consonant group alone
66
Separation affecting stress (‘ffiff’, ‘ffffl’) 92
Introductions (‘—’, ‘

’ or ‘

’, with or without
annotation, as in metre)
200
Table 15. Annotation Costs
For each annotation, we also reckon the position cost, which is an additional
number we sums up the position number where all the annotations have taken
place. This position is negative for deletions (‘a
‰
’) and positive for any other
annotation. For instance, ‘e˙xtre
"
me’ has position cost  1  5   6, and ‘jĲea
‰
lous
ˆ
’
has position cost  2 3  7   6. The position cost is only used to solve ties
when applying the costs in Table 15. Generally, this means that with annotations
with the same cost, we prefer the annotation to be leftmost unless it is a deletion,
where we prefer it to be rightmost. For instance, ‘do
‰
or’ has position cost 2,
while ‘doo
‰
r’ has position cost 3 (hence ‘doo
‰
r’ is preferrable).
We apply the costs in tables 16, 17 and 18 for some alternative annotations
in the examples shown 15.
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Type of annotation Comments
yo
‰
u (31), y˚ou
‰
(44+31), y
‰
o
‰
u (31+31)
Irefiland (65), I˜re‰
land (42+31)
SpĲanish, Spanfiish (65) (42)
doo
‰
r (31), do
‰
or (31), door (37), door (53) Position costs are 2 and 3 respectively.
Hence ‘doo
‰
r’ is preferrable.
Annota
"
te˙d (30+44), Annotfffflate˙d (92 + 44)
blxood (55), bloˆo
‰
d (44+31), blo
‰
oˆd (31 + 44)
âeye (37), e
‰
ye
‰
(31+31), e`y
‰
e (34+31) e
‰
ye (31) is not valid since it makes ‘yee’
two (37), tw
‰
o˚ (31+44) tw˚o (44) is invalid, since there is no semi-
consonantic ‘w’ sound
lĲevel (42), levfiel (65), levffiel (66)
break (37), bre¯a
‰
k (34+31), bre
‰
a˜k (31+42)
bre
‰
aking (31), breaking (37), bre¯a
‰
king (34+31)
key
‰
(31), ke˜y
‰
(42+31), k rey (53), ke
‰
y¯ (31 + 34)
c|oul
‰
d (44+31), coˇu
‰
l
‰
d (44+31+31), co
‰
uˇl
‰
d
(31+44+31)
t|our (55), to
‰
u¯r (31 + 34), toˇu
‰
r (44 + 31)
bu
‰
ild (31), bu˙i
‰
ld (44+31)
cxous¨ın (55+44), co
‰
Ĳus¨ın (31+42+44), coˆu
‰
s¨ın
(44+31+44), co
‰
Ĳus¨ın (31+42+44)
bu¨r
˚
y (44+10), bu¨firy (44+65)
clingfiy (65), clin˚
g
‰
y (44+31)
bifind (65), b˜ınd (42)
have
‰
(31), havfie (65), hĲave (42)
micropho
""
ne (30), micropho˜ne (42), mi
"
cropho
""
ne
(30 + 30), microphffiffone (92), micro¨ffiffphone (44+92)
Note that some of these annotations are
not equivalent (secondary stress or not)
co˜mb
‰
(42+31), cofimb‰
(65+31)
sideffiffcar (92), s˜ıde‰
ca
""
r (42+31+30) s˜ıde
‰
ca¯r (42+31+34) does not make the ‘a’
rhotic and it is invalid
re˙ce
"
i
‰
ved (44+30+31), re˙cre
"
ıved (44+53+30)
alu
"
mn˜i (30+65) alu
"
mnffiffi (30+92) is not valid, since the ‘i’ is
not stressed.
undergo
"
(30), underfffflgo (92), undergfffflo (92)
nightma
""
re (30) nightma˜re (42) is not valid because the ‘a’
should be rhotic.
Birmingfih‰
am (65+31) Birminghfiam (65) does not work.
ago
"
(30), afflgo (66), agfflo (66)
fatfffflhĲea‰
de˙d The separation is needed here
tĲele˙pho
""
ne (42+44+30), tĲele˙ffiffphone (42+44+92).
be˙lı
"
ef (44+37+30), be˙li
‰
e˜
"
f (44+31+30+42)
Table 16. Examples of Annotation Costs (1/3)
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Type of annotation Comments
y|our (55), yo
‰
u˜r (31+42), y˚ou¯r (44+34) GA pronunciation
peo
‰
ple (31), p reople (53)
thro
‰
ugh (31), thr˚ou
‰
gh (44+31), thro
‰
u¯gh (31+34)
yo
‰
u¯th (31+34), y˚ou
‰
th (44+31)
fou
‰
r (31), four (37)
he
‰
ight (31), hâeıght (44)
o
""
utgo
"fi
ing (30+30+65), outfffflgofiing (92+65),
outgfffflofiing (92+65) , ouffffltgofiing (92+65)
evefining (65), eveffining (66), e˜ve‰
ning (42+31)
homefiless (65), homeffiless (66), ho˜me‰
less (42+31)
bore
‰
dom (31), borefidom (65), boreffidom (66)
soˆme
‰
th
ˆ
ing (44+31+44), soˆmefithˆ
ing (44+65+44),
soˆme
‰
thfiing (44+31+65)
a¨nyth
ˆ
ing (44+44), a¨nyfithˆ
ing (44+65+44),
a¨nythfiing (44+65)
soˆme
‰
whe¯re (44+31+34), soˆmefiwhe¯re (44+65+34)
nofiwhe¯re (65+34) no˜whe¯re (42+34) does not work, because
‘wh’ is not at the beginning of a segment
or after a consonant
afflside (66), asˆ
i
"
de (44+30)
b˜ıfflsect (42+66), b˜ısˆ
e
"
ct (42+44+30)
afflwhile (66) awhi"
le (30) doesn’t work (‘aw’ digraph).
a˚ltho
"
u
‰
gh (44+30+31), a˚lfflthou‰
gh (44+66+31)
p˜ır
˚
ate (42+10), pifirate (65) ‘pirate’ does not work in RP, since the ‘i’
is not rhotic here.
par
˚
abĲo
"
lic (44+42+30), pa
""fi
rabĲo
"
lic
(30+65+44+42+30)
tıer (37), tĲıer 42 tıer is valid for GA and RP, while tĲıer only
for RP.
fa¯ther (34), f˚ather (44) f˚ather is only useful for some American ac-
cents merging father and bother.
Denma
""
rk (30), Denma¯rk (34), Denma¯r
‰
k (34+31) ‘Denma¯rk’ does not work in RP, since
the ‘a’ needs stress to become rhotic.
‘Denma¯r
‰
k’ does not work for GA
d˜ıre
"
ct (42+30), d˜ıfflrect (42+66) ‘difffflrect’ does not work, since ‘i’ is not
stressed.
earr
‰
ing (31), earfiring (65) The double ‘r’ must be broken to ensure it
is rhotic in RP
targ
˚
e˙t (44+44), targfi˙et (65+44)
hous
˚
e (44), houfise (65)
e˜qual (42), efiqual (65)
mĲacro (42), macfiro (65)
turbo˜je
""
t (42+30), turboffiffjet (92)
infflcur (66), inˆ
cu
"
r (44+30)
clos
ˆ
e
‰
u
""
p (44+31+30), clos
ˆ
effiffup (44+92)
sciss
ˇ
ors (55), scĲıss
‰
ors (42+31)
Table 17. Examples of Annotation Costs (2/3)
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Type of annotation Comments
Ĳever (42), evfier (65), eve‰
r (31+200) The last option requires the introduction
of schwa
ev¨ıl (44), e˜vi
‰
l (42+31)
devi
‰
l (31), dĲev¨ıl (42+44)
rhyth
ˇ
m (44), rhyth

m (200)
e˙lĲıx¨ır (44+42+44), e˙lĲıxi
‰
r (44+42+31+200)
sie
‰
ve
‰
(31+31), sĲıe
‰
ve (42+31)
bea
‰
uty (31), be
‰
a
‰
uty (31+31)
failu`re (44), fail

ure (200)
euro˜sc
˚
e
"
ptic (42+44+30), eurofffflsc˚
eptic (92+44),
euro˜scffffleptic (42+92),
thi
""
rte
"
en (30+30), thirfffflteen (92), thirtffffleen (92)
ninefffflteen (92), n˜ı""
ne
‰
te
"
en (30+42+31+30)
fo
""
re
‰
k
‰
nĲo
"
w
‰
le˙dge (30+31+31+30+44+31+44),
forefffflknĲow‰
le˙dge (92+42+31+44)
Australofffflpithˆ
ecus
ˆ
(92+44+44), A
""
ustralo˜pi
"
th
ˆ
ecus
ˆ(30+42+30+44+44)
frameffiffwo¨rk (92+44), framefiwo¨""
rk (65+30+44),
fra˜me
‰
wo¨
""
rk (42+31+30+44)
thro
‰
ugho
"
ut (31+30), thro
‰
u¯gho
"
ut (31+34+30),
thr˚ou
‰
gho
"
ut (44+31+30), thr˚ou
‰
ghfflout (44+31+66)
arra˜
"
ng„
¯
e
‰
ment (42+30+44+31), arra˜
"
ngefiment
(42+30+65)
Table 18. Examples of Annotation Costs (3/3)
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5 Some Examples
In this section we include several examples taken from different areas, in order
to see how annotations look like in real text and also to observe the proportion
of annotation in general texts vs. formal texts.
5.1 200 Most Common Words
1–50:
the of
ˇ
t˚o and a in is it yo
‰
u that he waˇs for on are
‰
with
ˇ
as I his they be at
—ˆone have
‰
this
ˆ
from or had by hot wo¨rd but whaˇt soˆme we can out oˆther were
‰
a˚ll
the¯re when up use (verb, the noun would be ‘us
ˆ
e’) you
‰
r hàow sa¨i
‰
d an each she
51–100:
which d˚o their time if will way abo
"
ut ma¨ny then them write w|oul
‰
d like so
these her long make th
ˆ
ing see him two has l|ook more day c|oul
‰
d go coˆme did
number sound no mo˜st peo
‰
ple my over know w˚ater than c˚all first w
‰
h˚o may dàown
side been nàow f˜ınd
101–150:
a¨ny new wo¨rk part take g
˚
et place made live
‰
whe¯re after back little o˜nly round
man year came show Ĳeve
‰
ry g|ood me give
‰
our under name ver
˚
y thro
‰
ugh just form
sentence great think say help low line differ turn cause much mean be˙fo
"
re mo˚ve
right boy o˜ld too same tell
151–200:
doˆes set three waˇnt air well a˚lso play sma˚ll end puˇt home read (the past
participle is ‘rea
‰
d’) hand port large spell add even land here must big high such
follow act why ask men cha˜nge went light k˜ınd off need hous
ˆ
e pict”
¯
ure try us
ˆaga¨
"
i
‰
n Ĳanimal point moˆther wo¨rld near bu
‰
ild self ea
‰
rth fa¯ther
5.2 Miscellanea
Numeral Numbers:
—ˆone two three fou
‰
r five six sĲeven eight nine ten e˙lĲe
"
ven twelve thi
""
rte
"
en fo
""
u
‰
rte
"
en
fi
""
fte
"
en si
""
xte
"
en sĲe
"
vente
"
en, e
""
ighte
"
en ninefffflteen twenty thirty forty fifty sixty sĲeventy
eighty nineffity hundre˙d thˆ
ousand mill

ion
Ordinal Numbers:
first sĲecond th
ˆ
ird fou
‰
rth fifth sixth sĲeventh eighth
˚
n˜ınth tenth e˙lĲe
"
venth twelfth
thi
""
rte
"
enth ... twentieth thirtieth hundred
‰
th thousand
‰
th mill

ionth
Days of
ˇ
the week:
Moˆnday Tuesday Wed
‰
ne
‰
sday Th
ˆ
ursday Friday SĲaturday Sunday
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Coˆlours:
Black white red blue green yellow pink violet gray/grey purple or
˚
a˙nge bràown
cyan mage
"
nta turquo
"
ise.
Solar system:
Sun Moon Ea
‰
rth Mercu´ry Venus
ˆ
Mars Jupiter SĲaturn Uranus
ˆ
Pluto
Places:
Europe Ame
"
r
˚
ica ĲAfrica Asi”a Oc”e˙a¯
"
nia ĲAnta
"
rctica U˜ni
"
te˙d States of
ˇ
Am
"
er
˚
ica
E˙ngland BrĲıtai
‰
n Wales Scotland Ireffiland
|Austra
"
lia New Zealand India CĲanada
Spain Fra¯nce Germany Denma
""
rk Holland ĲItaly China Brazi
"
l Japa
"
n Mexico
""
Russi” a
Pa¯kista¯
"
n Loˆndon New York Birmingfih‰
am ĲEdinbur|gh Par
˚
is Rome Berli
"
n Barce˙lo
"
na
5.3 A Literary Work. A Tale of Two Cities
A Tale of
ˇ
two CĲıties by Charles Dicke˙ns
B|ook the First, Chapter I: The Period
It waˇs the best of
ˇ
times, it waˇs the wo¨rst of
ˇ
times, it waˇs the age of
ˇ
wisdom,
it waˇs the age of
ˇ
foolishness, it waˇs the epoch
‰
of
ˇ
be˙lı
"
ef, it waˇs the epoch
‰
of
ˇincredu
"
lity, it waˇs the season of
ˇ
Light, it waˇs the season of
ˇ
Darkness, it waˇs the
spring of
ˇ
hope, it waˇs the winter of
ˇ
de˙spa
"
ir, we had Ĳeve
‰
ryth
ˆ
ing be˙fo
"
re us
ˆ
, we had
noˆth
ˆ
ing be˙fo
"
re us
ˆ
, we were
‰
a˚ll goffiing d˜ır"
ect t˚o HĲea
‰
ven, we were
‰
a˚ll goffiing d˜ır"
ect
the oˆther way – in short, the period waˇs so far like the prĲesent period, that soˆme
of
ˇ
its noisiest autho
"
r
˚
ities insi
"
ste˙d on its beffiing re˙ce"
i
‰
ved, for g|ood or for ev¨ıl, in
the su¯pe
"
rlative de˙gre
"
e of
ˇ
compa
"
r
˚
is
ˆ
on o˜nly.
The¯re waˇs a king with
ˇ
a large jaw and a queen with a plain face, on the
throne of
ˇ
E˙ngland; the¯re were
‰
a king with a large jaw and a queen with
ˇ
a fair
face, on the throne of
ˇ
Fra¯nce. In bo˜th co
‰
untries it waˇs clearer than crystal t˚o
the lords of
ˇ
the State pre˙se
"
rves of
ˇ
loaves and fishe˙s, that th
ˆ
ings in gĲeneral were
‰
settled for Ĳever.
It waˇs the year of
ˇ
Our Lord —ˆone th
ˆ
ousand sĲeven hundred and sĲeventy-five.
Spir
˚
itu´al rĲevelati”ons were
‰
conce
"
de˙d t˚o E˙ngland at that favoured period, as at
this
ˆ
. Mrs. SouthcĲott had recently atta
"
ined her five-and-twentieth blessed birth-
day, of
ˇ
w
‰
h˚om a prophĲe
"
tic private in the Life Gu
‰
ards had her
˚
alde˙d the subli
"
me
appe
"
arance by anno
"
uncing that arra˜
"
ngefiment (42+30+65) were‰
made for the
swaˇllowing up of
ˇ
Loˆndon and Westmi
""
nster. Even the Cock-lane gh
‰
o˜st had been
laid o˜nly a round doˆzen of
ˇ
years, after rapping out its messa˙ges, as the spir
˚
its
of
ˇ
this
ˆ
ver
˚
y year la¯st pa¯st (su¯pernat”
¯
urally de˙fici”ent in originality) rapped out
theirs. Mere message˙s in the ea
‰
rthly order of
ˇ
e˙ve
"
nts had latefily coˆme t˚o the
E˙nglish Cràown and Peo
‰
ple, from a congrĲess of BrĲıtish subje˙cts in Amer
˚
ica:
which, stra˜nge t˚o re˙la
"
te, have
‰
pr˚oved more impo
"
rtant t˚o the human race than
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a¨ny communicati”ons yet re˙ce
"
i
‰
ved thro
‰
ugh a¨ny of
ˇ
the chicke˙ns of
ˇ
the Cock-lane
brood. Fra¯nce, less favoured on the w
‰
hole as t˚o matters spir
˚
itu´al than her sister
of
ˇ
the shıeld and trident, ro˜lled with
ˇ
e˙xce
"
eding smooth
ˇ
ness dàown hill, making
paper moˆney and spending it. Under the guidance of her Ch
‰
risti”
¯
an pa¯stors, she
enterta
"
ined he
""
rse
"
lf, be˙fflsides, withˇ
such hu˜ma
"
ne achı
"
eve
‰
ments as sentencing a
yo
‰
u¯th t˚o have
‰
his hands cut off, his toˆngue torn out with
ˇ
pincers, and his bĲody
burned ali
"
ve, be˙ca
"
use he had not kneeled dàown in the rain t˚o d˚o h
‰
Ĳonour t˚o a
dirty processi” on of
ˇ
moˆnks which pa¯ssed
ˆ
withi
"
n his view, at a distance of
ˇ
soˆme
fifty or sixty yards. It is likefily e˙no‰
u
"
gh
˚
that, roote˙d in the w|oods of Fra¯nce and
Norway, the¯re were
‰
growing trees, when that sufferer waˇs puˇt t˚o dea
‰
th, a˚lrĲe
"
a
‰
dy
marked by the W|oodman, Fate, to coˆme dàown and be sawn int˚o boards, t˚o
make a certai
‰
n mo˚vable frameffiffwo¨rk withˇ
a sack and a knife in it, terr¨ıble in his-
tory. It is likefily e˙no‰
ugh
˚
that in the ro
‰
ugh
˚
outhous
ˆ
e˙s of
ˇ
soˆme tillers of
ˇ
the hĲea
‰
vy
lands adja
"
cent t˚o Par
˚
is, the¯re were
‰
sheltered from the wea
‰
ther that ver
˚
y day,
rude carts, be˙spa
"
ttered with
ˇ
rustic mire, snuffed abo
"
ut by pigs, and rooste˙d in by
poultry, which the Farmer, Dea
‰
th, had a˚lrĲe
"
a
‰
dy set apa
"
rt t˚o be his tumbr¨ıls of
ˇ
the
RĲevoluti”on. But that W|oodman and that Farmer, thou
‰
gh they wo¨rk Ĳunce
"
as
ˆ
ingly,
wo¨rk silently, and no—ˆone hea
‰
rd them as they went abo
"
ut with
ˇ
muffled trea
‰
d: the
ra¯ther, forasmu
"
ch as t˚o enterta
"
in a¨ny suspĲıci”on that they were
‰
awa
"
ke, waˇs t˚o be
a˜th
ˆ
e˙i
""
stical and traitorous.
5.4 Songs, Poems and Sayings
Rock-a-bye Baby :
Rock-a-bye baby, on the treetĲop,
When the wind blows, the cradle will rock,
When the bough breaks, the cradle will f˚all,
And dàown will coˆme baby, cradle and a˚ll.
A˚ll the pre˙tty horse˙s :
Hush-a-bye, do˜n’t yo
‰
u cry,
Go t˚o sleepy yo
‰
u little baby.
When yo
‰
u wake, yo
‰
u shall have
‰
cake,
And a˚ll the pre˙tty little horse˙s.
Blacks and bays, dapples and greys,
Go t˚o sleepy yo
‰
u little baby,
Hush-a-bye, do˜n’t yo
‰
u cry,
Go t˚o sleepy little baby.
Hush-a-bye, do˜n’t yo
‰
u cry,
Go t˚o sleepy little baby,
When yo
‰
u wake, yo
‰
u shall have
‰
,
A˚ll the pre˙tty horse˙s.
Way dàown yonder, dàown in the mĲea
‰
dow,
The¯re’s a p|oor11 wee little lĲamb
‰
y.
11 ‘poo
‰
r’ in RP.
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The bees and the butterfli
""
es pickin’ at its âeyes,
The p|oor12 wee th
ˆ
ing cried for her mammy.
Hush-a-bye, do˜n’t yo
‰
u cry,
Go t˚o sleepy little baby.
When yo
‰
u wake, yo
‰
u shall have
‰
cake,
And a˚ll the pre˙tty little horse˙s.
5.5 A Formal Text. Human Rights
Unive
"
rsal DĲeclarati”on of
ˇ
Human Rights
Ado
"
pte˙d and procla
"
imed by GĲeneral Asse
"
mbly rĲesoluti”on 217 A (III) of
ˇ
10
De˙ce
"
mber 1948 On De˙ce
"
mber 10, 1948 the GĲeneral Asse
"
mbly of
ˇ
the U
""
ni
"
te˙d
Nati”ons ado
"
pte˙d and procla
"
imed the Unive
"
rsal DĲeclarati”on of
ˇ
Human Rights,
the fuˇll text of which appe
"
ars in the following page˙s. Following this
ˆ
histo
"
r
˚
ic
act the Asse
"
mbly c˚alled upo
"
n a˚ll Member co
‰
untries t˚o pĲublici
""
ze the text of
ˇ
the
DĲeclarati”on and t˚o cause it t˚o be dissĲe
"
mina
""
te˙d, displa
"
yed, rea
‰
d and e˙xpo
"
unde˙d
principally in sch
‰
ools and oˆther Ĳeducati”onal instituti”ons, witho
"
ut distincti”on
bas
ˆ
ed on the polĲı
"
tical status of
ˇ
co
‰
untries or territories.”
5.6 A Scientific Text
zFirst section of the article ‘Australopithecus’ (retrieved from the EnglishWikipedia
on August 25th, 2010).{
Australofffflpithˆ
ecus
ˆ
(LĲatin zaustralis{ “so
‰
uthern”, Greek piιθηκoσ zpithekos{ “ape”)
is a genus
ˆ
of
ˇ
hĲominids that are
‰
nàow e˙xti
"
nct. From the Ĳevidence gathered by
pĲa
""
la˙e
‰
ĲontĲo
"
logists and arch
‰
a˙efffflĲologists, it appe"
ars that the Australofffflpithˆ
ecus
ˆ
genus
ˆ
e˙vo
"
lved in eastern ĲAfrica aro
"
und 4 mill

ion years ago
"
be˙fo
"
re sprĲea
‰
ding thro
‰
ugho
"
ut
the continent and e˙ve
"
ntu´ally becĲoming e˙xti
"
nct 2 mill

ion years ago
"
.
6 Conclusions
This paper has presented _Annota
"
te˙d E˙nglish^, a proposal of diacritical anno-
tations which converts English into a language whose pronunciation can be un-
ambiguously inferred from its spelling (plus annotations). The novel principle,
which distinguishes this from any spelling reform, is that we set as an unbreak-
able principle that no single letter of English can be modified. Since English has
virtually no diacritics (only in some loanwords, such as re´sume´, cre`me, pin˜ata,
etc., whose diacritics would be eliminated prior to the annotation process) we can
use diacritics to annotate the pronunciation. _Annota
"
te˙d E˙nglish^ differs from a
simple pronunciation without respelling (partially existing in some old spelling
books, dictionaries and specialised books) in the fact that we introduce a set
of rules which incorporate most of the usual pronunciation rules in the English
language. In this way we not only minimise the number of annotations, but they
12 ‘poo
‰
r’ in RP.
49
appear when the reader has the perception that the part of the word which is
annotated is an exception to a rule.
The proposal includes a set of rules and many annotation symbols. Rules
include how vowels, vowel digraphs, semiconsonants, consonants, and consonant
digraphs must be pronounced. A set of about 20 annotation symbols has been
necessary, especially because there are some characters in English (most espe-
cially vowels) which can have about 10 different sounds (without considering
rhotic sounds). A first impression might be that the set of rules and the set of
annotations are large and complex. We have to make some comments on this.
– Rules: most rules we have introduced here (double-consonant rule to distin-
guish between plain and natural vowels, vowel digraphs, consonant pronunci-
ation, final e, final ed, rhotic sounds, etc.) are just the same (or very similar)
rules every speaker of English knows. This document just places everything
together. For an average Ejnglish speaker, a short leaflet or schematic annota-
tion table can be constructed as a mnemonic for beginners to the annotation
system.
– Symbols: we do not need to know all the symbols precisely in order to guess
the right sound. For instance, if we see ‘wo¨rd’, we can infer that it is not
like ‘lord’, even ignoring what the sound of ‘o¨’ is. In fact, when a new word
is read, the doubt is typically between two possibilities: the regular and the
irregular way. The annotation just sorts this out.
Given an annotated text, a reader can take advantage from annotations at several
degrees. They can be ignored, and the text can be read as any other plain text. It
can be used to distinguish regular cases from exceptions, or to place the stress in
some words. Many annotations are intuitive or just obvious, such as the deletion
symbol, as in ‘deb
‰
t’, so even the first time an annotated text is used, there are
some basic understanding. More advanced (or interested) readers will soon make
the small effort to take a look at the rules or to infer them by reading. In the
end, if we have been able to infer thousands of pronunciation exceptions in the
English language, we can also manage with a set of rules.
Having said this, there is of course an interesting discussion about the trade-
off between number of rules and percentage of annotations. One of the criteria
we have followed is that the rules should be tuned to favour the most common
words. That is the reason-why we have preferred a voiced ‘th’ and ‘s’ in some
situations (instead of a voiceless one as the by-default case for every position).
Even though we need two rules for ‘th’ and ‘s’, it saves many annotations in
frequent words. In the appendix we discuss some other rules we did not finally
include, because we thought (and think) that the set of rules must be simple
and easy to learn by average people. Nonetheless, the exclusion or inclusion of
rules can be done after a proper frequency analysis (this is what we have done
to a greater or lesser degree for the introduction of our rules). In any case, the
analysis of any old or new rule must take into account the frequency of words13,
and very especially the most frequent words. According to [1], the first 25 most
13 A very good resource is http://en.wiktionary.org/wiki/Wiktionary:Frequency lists
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common words make up about one-third of all printed material in English. The
first 100 make up about one-half of all written material, and the first 300 make
up about sixty-five percent of all written material in English.
In Table 19 and Table 20 we show some preliminary statistics (computed
from the first five paragraphs for the entry ‘bed’ in wikipedia in different lan-
guages) where we see that the proportion of annotations is high. Nevertheless
there are some European languages using the Roman alphabet with a higher
annotation/diacritics ratio. This means two things. First, English spelling is not
so irregular, provided a consistent set of rules is defined for it. Second, we should
not obsess about reducing the annotation ratios by introducing many more rules,
since the values are comparable to other languages which use diacritics and their
speakers are relatively happy with them. Additionally, the annotation process
will be automatic, so we should not care about writing in _Annota
"
te˙d E˙nglish^.
Indicator Value
Annotations per Letter 1/12
Annotations per Word 1/3
Annotated Word per Word 1/4
Table 19. Some preliminary statistics for Annotated English.
Annotations/Diacritics per Letter Value
Annotated English 1/12
Czech 1/9
Polish 1/12
Turkish 1/15
Swedish 1/20
Danish 1/25
French 1/30
Spanish 1/40
Table 20. Some preliminary statistics for Annotated English compared to the diacrit-
ical systems used in other languages.
Another criticism against _Annota
"
te˙d E˙nglish^ is that if we get used to it,
then we will be unable to read in plain English. First of all, if we get used and
feel comfortable with something, that means that it is useful, which is the main
goal of this proposal. According to current computer technology, it should not
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be a problem to annotate documents on demand. In any case, if one thinks that
some people get a strong habit to _Annota
"
te˙d E˙nglish^ that it seems impossible
to deal with plain English language again, we can take a look at the experience
with other languages. For instance, in Spanish, a text without (or with wrong)
diacritics can irritate many, but it is still well read and understood by all.
One of the issues we have not addressed in detail is how to annotate words
which are pronounced differently in several dialects (some of them very common,
such as ‘from’ , ‘of’, ‘real’). As we said in the introduction, the annotation
for a text must choose one dialect. But it is important to be consistent. The
entire document must be annotated with the same dialect and it should also be
consistent with the spelling (e.g. it would be strange to see ‘fast tu¯mour’ or ‘fa¯st
tumor’). Of course different annotations can be used in a novel or a conversation
when people with different accents participate. In some cases, an annotation is
valid for more dialects than a more specific one. For instance, ‘tıer’ is valid for
both GA and RP, while ‘tĲıer’ is only valid for RP.
Typography for _Annota
"
te˙d E˙nglish^ is of course a matter of taste. There
are of course many other choices for the symbols. Our criterion has been to use
frequent symbols that can be easily recognised, and to avoid symbols which can
be confused with others. The distinction between upper annotations (vowels) and
bottom annotations (consonants) is also the result of our criterion for clarity. It
is important to highlight that any annotation covering two or more letters can
be reduced to an annotation for one letter plus deletions. This makes typography
much easier, since we can use single letter accents in text processors and editors,
as well as in environments where we cannot play freely with the symbols as in
LATEX (the text processor we have used to produce this document).
Finally, even though _Annota
"
te˙d E˙nglish^ is not a spelling reform, it could
be used as a basis for it, or at least for a spelling reform based to reduce the
number of annotations (e.g. ‘are
‰
’ Ñ ‘ar’) or the most awkward ones (‘Maˆgh
‰
reb’
Ñ MĲugreb), in such a way that the words that require the rarest annotation
symbols could be modified first. Nonetheless, we will not pursue this idea further,
since we are not convinced that a spelling reform is a good thing for the English
language, as we have mentioned in the introduction.
The appendices include some ideas on rules we excluded, but also some ideas
on the use of diacritical accents for homographs, as well as some notes on LATEX.
Nonetheless we have plenty of work to be done before going back to these issues.
Let us just enumerate some of the possible future work:
– Construct an automatic interpreter (a reader) for _Annota
"
te˙d E˙nglish^, tak-
ing an annotated text (using, e.g. a notation such as the LATEX commands
used here or an XML approach) and converting it into an IPA representation.
– Construct an automatic annotator. This is a more ambitious project, that
would require dynamic programming techniques (to choose the most efficient
annotation according to the costs) and also some disambiguation techniques.
It also requires access to a corpus of IPA pronunciations for thousand of
words (there are some which are freely accessible on-line).
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– Analysis of the rules by the reckoning of statistics for each rule (ratio of
annotations using it or not using it). This task can be boosted if we have
an annotator. An interesting approach for this analysis could be made by
using the Minimum Message Length (MML) principle [8][7], where an MML
coding would be used to transmit the pronunciation of an English text given
its spelling. In other words, if sender and receiver share an English text
and the receiver does not have any notion about English pronunciation,
how can we devise a code such that we minimise the message including
the pronunciation information? MML coding does not care about intuitive
simplicity (only information efficiency) and it is very sensitive to the size of
the documents (for infinite documents, everything would be embedded into
rules) but it is an interesting idea as a principle.
– Incorporate _Annota
"
te˙d E˙nglish^ in an English for foreigners programme, or
in a pilot programme using material following the annotations.
– Incorporate _Annota
"
te˙d E˙nglish^ in a spelling learning programme (e.g. for
children), or in a pilot programme using material following the annotations.
Only after these tasks we will be able to evaluate the real usefulness and impact
of this proposal.
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A Appendix. Alternative Rules and Additional Symbols
In this appendix we discuss some rules that could be included or excluded. We
also comment on the reasons why we finally took the decision of excluding or
including them, respectively. This appendix is only recommended for people who
wants to find explanations for some of the choices or wants to open a discussion
on some of the rules.
A.1 The n Most Common Words
A very effective way of reducing annotations is to insert the n most common
words into the pronunciation (interpretation) rules. We are against this option
in principle, since the good thing about having annotations on common words
is that they help learn the pronunciation of other, less frequent, words with the
same annotation.
For instance, the five most common words according to [5] are: (the, of, to,
and, a). If we eliminate annotations for the five of them, we have significant
reduction in the annotation ratio, as we discussed in the conclusions.
Perhaps we can treat differently those words which change from a strong
from and a weak form. In fact, the first most common words have this property,
as shown in Table 21. The use of a table such as this as a rule (keeping these
five words without annotation) would reduce the ratio of annotations from 1/12
letters to 1/13 letters (approx).
Word Strong Weak
the the ([Di:]) (before vowel) (unstressed) the ([D@])
of of
ˇ
([6v]), oˆf
ˇ
([2v]), (unstressed) of
ˇ
([@v]), (unstressed) of / of
‰
([@f]/[@])
(before voiceless consonant)
to t˚o ([tu:]), toˇ ([tU]) (unstressed) to ([t@]), toˇ ([tU]), (unstressed) t
˚
o
([R@])
and and ([ænd]) (unstressed) and ([@nd]), (unstressed) and
‰
([@n]),
a
‰
nd
‰
([n])
a a ([eI]) (unstressed) a ([@])
Table 21. Strong and weak forms for five most common words
A.2 The ed/es Rule
The ed/es rule could be removed, simplified or extended. For instance, it could
be extended to cover the regular case where ‘ed’ and ‘es’ are pronounced [Id] and
[Iz], which is in the rules of past participle formation and plural formation. For
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instance, ‘beated’ and ‘bridges’ would be left unannotated. We have not included
this (even it is well-known by speakers) because we want to stress the distinction
between ‘loaves’ and ‘bridge˙s’, and ‘beate˙d’ and ‘stuffed
ˆ
’.
Another issue could be to convert ‘ed’ into ’t’ when preceded by a voiceless
consonant group (to avoid the annotation in ‘stuffed
ˆ
’). This would be consistent
with what we do with the ‘s’, where we do not need annotations for ‘loaves’ and
‘rats’ even though the ‘s’ are voiced and voiceless respectively.
We consider the combination we present here more consistent, but we under-
stand that this is of course open for further discussion and analysis.
A.3 The Rules for Natural and Plain Positions
Given the rules for natural and plain positions, it is easy to realise that many
more natural positions require a plain annotation than otherwise. In fact, the
vowels in natural position in technical or new words are rarely pronounced with
the natural sound.
An interesting study would be to simplify the rule and consider all positions
plain, except when stressed at the end of a segment. For instance, words such
as ‘be’ and ‘go’ would be considered natural positions, but ‘plane’, ‘code’, etc.,
would be considered plain positions, so requiring an annotation. Although this
looks contrary to the traditional English spelling and pronunciation rules, it is
competitive in terms of annotations. For instance, Table 22 shows a text with
the annotation system we have presented in this document on the left, and it
shows the same text with the modification of the natural position rule on the
right.
While in the previous text the affected annotations are 11 against and 5 in
favour, in other kinds of texts, the difference may be more balanced. A more
complete study of frequencies should be done. If the statistical study gives a
more balanced situation there would be reasons to modify the rule (the new rule
is easier and an annotation symbol could be removed) and reasons to keep it as
it is (the rules for natural and plain position match the implicit or explicit rules
we use about the English language).
A possible compromise would be to reconsider the situation of the groups #l
and #r as single consonants. It is sometimes difficult to realise that words such
as ‘pĲublici
""
ze’ and ‘DĲeclarati”on of
ˇ
’ require annotations to make the plain sound.
A.4 The Pronunciation of ‘s’ after a Vowel
The rule for ‘s’ understands this letter as one which oscillates between [s] and [z].
For the [z] sound we have ‘z’, and for the [s] sound we have ‘ce’, ‘ci’, ‘ss’. So ‘s’ is
considered a transition consonant having both sounds depending on the context,
including other words nearby (such as ‘This is bad’ or ‘This is terrible’). Our
rules try to accommodate the voiced sound between vowels in common words
(‘these’, ‘easy’, ‘cause’, ‘music’, etc) and also at the end of the word following a
vowel or a voiced consonant (‘as’, ‘is’, and many plurals). It is also common in
combinations ‘s’ + voiced group (‘Oslo’, ‘a˜th
ˆ
e˙ism’, etc.).
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Annotated text with the rules used
in this document
Annotated text with the same rules
but the natural position rule
It waˇs the best of
ˇ
times, it waˇs the wo¨rst
of
ˇ
times, it waˇs the age of
ˇ
wisdom, it waˇs
the age of
ˇ
foolishness, it waˇs the epoch
‰
of
ˇ
be˙lı
"
ef, it waˇs the epoch
‰
of
ˇ
incredu
"
lity,
it waˇs the season of
ˇ
Light, it waˇs the
season of
ˇ
Darkness, it waˇs the spring of
ˇhope, it waˇs the winter of
ˇ
de˙spa
"
ir, we
had Ĳeve
‰
ryth
ˆ
ing be˙fo
"
re us
ˆ
, we had noˆth
ˆ
ing
be˙fo
"
re us
ˆ
, we were
‰
a˚ll goffiing d˜ır"
ect t˚o
HĲea
‰
ven, we were
‰
a˚ll goffiing d˜ır"
ect the oˆther
way – in short, the period waˇs so far like
the prĲesent period, that soˆme of
ˇ
its noisiest
autho
"
r
˚
ities insi
"
ste˙d on its beffiing re˙ce"
i
‰
ved,
for g|ood or for ev¨ıl, in the su¯pe
"
rlative
de˙gre
"
e of
ˇ
compa
"
r
˚
is
ˆ
on o˜nly.
It waˇs the best of
ˇ
t˜ımes, it waˇs the wo¨rst
of
ˇ
t˜ımes, it waˇs the a˜ge of
ˇ
wisdom, it waˇs
the a˜ge of
ˇ
foolishness, it waˇs the e˜poch
‰
of
ˇ
be˙lı
"
ef, it waˇs the e˜poch
‰
of
ˇ
incredu˜
"
lity,
it waˇs the season of
ˇ
Light, it waˇs the
season of
ˇ
Darkness, it waˇs the spring of
ˇho˜pe, it waˇs the winter of
ˇ
de˙spa
"
ir, we
had eve
‰
ryth
ˆ
ing be˙fo
"
re us
ˆ
, we had noˆth
ˆ
ing
be˙fo
"
re us
ˆ
, we were a˚ll goffiing d˜ır"
ect t˚o
Hea
‰
ven, we were a˚ll goffiing d˜ır"
ect the oˆther
way – in short, the pe˜riod waˇs so far l˜ıke
the present pe˜riod, that soˆme of
ˇ
its noisiest
autho
"
r
˚
ities insi
"
ste˙d on its beffiing re˙cre"
ıved,
for g|ood or for e˜v¨ıl, in the su¯pe
"
rlative
de˙gre
"
e of
ˇ
compa
"
r
˚
is
ˆ
on o˜nly.
Table 22. Difference between an annotated text with the rules explained in this doc-
ument (left) and with a modification on the natural position rule (right)
However, these rules have many exceptions. For instance, it is typically voice-
less after a vowel in these endings (-ous, -itis, -isis, -us, as well as very common
words such as ‘this’ and ‘us’), many common words make it voiceless between
vowels (‘hous
ˆ
e’, ‘ceas
ˆ
e’, ‘bas
ˆ
is
ˆ
’) and most technical words (‘par
˚
as
ˆ
i
""
te’).
A further sophistication would be to make it voiced between vowels (or at the
end of the segment after a vowel) when the vowel before the ‘s’ has the stress. So
it would work well for ‘these’, ‘easy’, ‘cause’, ‘music’, but also for endings such
as ‘-ous’, ‘-itis’, partially ‘-isis’, -us. But we would require to fix the plurals (and
they are not always after e, such as lamas, minis, gurus).
Summing up, we are closer to consider ‘s’ voiceless for every situation than
making the rule more complex.
A.5 Annotating ‘r’ or the Vowel to Distinguish Rhotic from
Non-Rhotic
We have decided to annotate the ‘r’ to make it non-rhotic using the symbol r
˚
.
Another option we considered at an early stage was to make it non-rhotic when
the vowel was annotated. For instance, ‘lorry’ would become ‘lĲorry’, and ‘syr
˚
up’
would become ‘sĲyrup’. However, there are problems to distinguish between firing
and pirate (the first is rhotic and the second is not). Annotating ‘p˜ırate’ and not
‘firing’ would be an obscure way to transmit the idea. So we finally decided
to consider the r
˚
. Another issue is to consider it equivalent to a double ‘rr’,
which forces us to write ‘p˜ır
˚
ate’, but avoids the Ĳy in ‘syr
˚
up’, which is, by far,
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more common. So we finally saw that it was clear and economic in terms of
annotations.
A.6 Use of Introduction and Replacement Symbols for ‘y’ and ‘w’
A possibility is to eliminate the annotations ‘

’ and ‘—’.
The first can be easily eliminated since we have already introduced the an-
notations for ‘cellu´lar’ and ‘failu`re’, instead of ‘cell
ˇ
ular’ and ‘fail

ure’. We could
do similarly with the following: mill

ion Ñ millâıon. The reason why we have not
implemented this is because we already have the symbol and the sound (e.g.
torti

lla), so it does not solve anything (it is merely an aesthetic thing). How-
ever, the same reason could be used to eliminate the diphthong annotation for
‘cellu´lar’ and ‘failu`re’.
For ‘—’, it is more difficult to eliminate this annotation completely, because we
have words such as pengu—in and —ˆone. The sound of —ˆone is closer to the sound
of foˆie, but not identical. This suggests a possible switch, and to annotate o`ne
(o` = [w2]) and fo
‰
ı´e (´ı = [wA:]). Nonetheless, we think these combinations would
be more difficult to learn and are less intuitive (‘o`ne’ is simpler than ‘—ˆone’,
but it hides that we have the same sound as in ‘moˆney’, and also the strange
consonantic sound ‘w’.
A.7 One (or no) Diphthong Symbol
We have two special symbols for diphthongs: ‘`’ and ‘´’. We initially considered
none of them, and used ‘ˆ’ and ‘ˇ’ to cover the exception sounds, but it was too
confusing to have ‘loˆve’ and ‘nxow’.
Our first idea was to make combinations, such as in ‘backgroˆuˇnd’, ‘noˆwˇ’,
‘taˆuˇ’, ‘Laˆoˇs’, etc. But this is not accurate in phonologic terms. So we considered
the introduction of a new symbol for diphthongs, as follows:
Wide Diphthong. Single letter (\dip{a}): Êa. Double letter (\ddip{ae}): Áae. Be-
fore i, it goes like this: (\dip{\i}):Êı.
Examples: backgrËound (better annotated as backffiffground), nËow, tËau, LËaos,
fÁoie, FrËeud, frËau, Áeye, DĲalÁa
"
i.
Table 23 shows how it works.
However, this was against the rule that the annotation for a digraph should
be equivalent to the annotation of the first vowel + the elimination of the second,
and we did not have that FrËeudian = FrÊeu
‰
dian if we want Áeye = Êey
‰
e. So we finally
decided to introduce two diphthong symbols.
A.8 The wa-, qua-, wo- Rule
The sound for ‘want’, ‘was’, ‘qua’, etc., is so common that it may suggest a rule.
But the variety of sounds (water, wane, whale, wall, want, war, ware, wallet,
wander) makes it somehow impractical. In any case it should be merged with
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Unit IPA rhotic Examples Comments
Êa, Êaı, Áay, Áay, Êeı, Áey [aI] [aI@r] Áeye, Êeıther, ÁEınstÊeın, Fah
‰
r
˚
enhÊeıt,
DĲalÊa
"
ı, mÁaestro, pÊaĲe
"
lla, HafffflwÊaı"
i
Alt: âeye / e
‰
ye
‰
, âeıther
/ e
‰
ı˜ther, DĲala
‰
ı˜
"
,
mâaestro
Áau, Ëaw, Áao, Áou, Ëow [aU] [aU@r] nËow, tÁau, LÁaos, northbÁound (al-
though ‘northfffflbound’ is preferred)
Alt: nàow, tàau, Làaos /
noˆwˇ, taˆuˇ, Laˆoˇs
Êe, Áeu, Ëew [Oi] [OI@r]] FrÁeudian Alt: Fr|eudian /
Freˇu˙dian
Êo, Êoı, Áoy [wA:] [wA:r] fÊoıe, pĲa
"
tÊoıs
‰
, memÊoır. Note: Alt: fqoıe, ch
‰
o„
¯
ı˜r / fo„
¯
ıˆe
Table 23. Pronunciation of the diphthong annotation
the qua- rule (quantity, quarrel, but quark, quarter, quake), so considering the
‘wa’ combination.
The rule would be (as a two-vowel unit), such as this:
– “wa in plain position” Ñ [w6] : want, was, what, watch, wad, wallet, wan-
der, wallaby, warrior, quality, quantity, quality, quarrel, squatter (exception:
whack, w˚ater, wall, wag, wax, waggon)
– “wa in natural position (or with other vowels)”Ñ [weI] : wane, whale, ware,
waist (exception: quaˇdrant)
– “wa in plain position (rhotic)” Ñ [wO:r] : war, quarter, warn, warm.
This could also include the wo- rules, which typical sounds opaque: woman,
womb, wolf, wound, would, ... , an in rhotic position with word, work, worse,
worm, with many exceptions as well (women, sword, worry, won, wonder)
We discarded this because we wanted to make the natural and plain positions
limited for the natural and plain sounds. Otherwise, it would have been much
more difficult.
A.9 The -al- / -all, -ol / -oll Rule
The sounds for ‘a’ and ‘o’ before ‘l’ are typically affected in a systematic way.
Again, a variety of sounds makes it impractical: all, wall, call, walk, talk, wallet,
alter, ally, algae, shall. In any case, the rule could also include the -ol- / -oll rule
(control, roll, cold, bold, fold, sold, gold, told, poll) which are frequently natural
and not plain), but (doll, follow, holly, alcohol, ...).
A.10 The -ing- Rule
It would be useful in many cases to consider -ing- a block, to avoid separations
in ‘goffiing’, ‘beffiing’, ‘ageffiing’, etc., which do not take place for ‘sk¯ıing’, ‘d˚oing’.
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But we would have some exceptions: Laing, boing (both with a diphthong
before then ng sound), vainglorious (vain, glorious), and we would have problems
with ‘fatiguing’ (fatigu, ing), or ‘bilingual’ (bil,ing,ual), depending on the order
of the rules. Perhaps, we would also have problems with ‘inge
"
nious’ and similar
words. It would also create confusion with ‘point’, ‘joint’. Leaving it explicit as
we have done helps to avoid a typical confusion for foreign people to read ‘going’
as ‘goiffing’.
Furthermore, another reason to dismiss this rule is that we did not like to
consider trigraphs in our system.
A.11 The gu- Rule
An alternative would be to consider the ‘u’ (after ‘g’) silent in any case. It would
go well for ‘gu
‰
est’, ‘gu
‰
ilt’, ‘vogue’, ‘guard’ and ‘gu
‰
arantee’. Another option would
be to consider the u as w for every case. It would help for ‘penguin’, ‘distinguish’,
etc.
Given the frequencies, the similarity with the -ce, -ci and -ge, -gi rules, we
finally decided to distinguish ‘gue’ and ‘gui’ from the rest.
A.12 Stress and Separators
Initially, there were no rules for stress. The relation between secondary stress
and primary stress in the way that a secondary stress is assuming two vowel
units on the left can, of course, be reconsidered. We only consider this on the
left, but not on the right. The reason is that this happens (almost always) on
the left, but on right it only happens sometimes (and it depends on the dialect,
as the word ‘territory’).
The connection with the sounds ‘”’, ‘„’, ‘”
¯
’ and ‘„
¯
’ is certainly innovative, but it
is almost always true.
There are other possible rules, such as that the primary stress is always on the
second vowel unit from the right if the word ends with a ‘c’, such as ‘automatic’.
But we should consider other suffixes such as ‘ical’, ‘isis’, etc.
Separators are a delicate thing. Separators affecting stress imply many things
at the same time. They can be handy, but they can also be difficult to understand.
A.13 Reduced Vowels
Any sound can be unstressed using the appropriate annotation. For a single
vowel, the most common unstressed sounds are [@] for a, e, o and u, [oU] for o, [i]
for e (e˙) and i, and [U]/[jU]/[j@] for u. Many of these sounds can be annotated.
The problem appears when the same letter may have different sounds de-
pending on the reader’s speed or emphasis. For instance, emission and omission
can sound differently for many dialects if pronounced carefully, but they be-
come indistinct in some dialects if read quickly. There are different situations,
depending on the speed and the dialect.
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lentil [i]/[@]
omission [oU]/[@]
beautiful [U]/[@]
cellular [jU]/[j@]
emission [i]/[@]
ammunition [jU]/[j@]
failure [j@]
figure [j@]/[@]
Mercury [jU]/[j@]
Chocolate [i]/[@]
tenure [j@]/[jU@r]
telephone [i]/[@]
futile [aI]/[@]
fortune [@]
In some cases, this is related with the word being rhotic or not, and also to the
cases in section A.14. At the bottom of table 3, we can see that even the IPA has
some symbols for these situations ([j@], [8], [0], [1]), because they do not only
oscillate but they can even be a different phoneme.
A possibility would be to include symbols that could account for these vari-
ants, so annotating a word in such a way that it would be valid for different
pronunciations of the word and even for different dialects. A proposal we con-
sidered is:
Reduced. Single letter (\red{a}):
Ŕ˜
a. Double letter (\rred{ae}):
Ŕ˜
ae is not used.
Examples:
Ŕ˜
emi
"
ssi”on, Ŕ˜omi
"
ssi”on, currĲı
"
c
Ŕ˜
ulum, amm
Ŕ˜
unĲı
"
ti”on
However, this is somehow against the philosophy of producing one pronun-
ciation given an annotated word. Consequently, in cases where the difference is
caused by speed, we choose the pronunciation when the word is read slowly and
carefully. In cases where the difference is originated by dialect, we have to choose
one of them.
A.14 Unstressed di-gi/ji-ci/sci/ssi-si-sti-ti-xi-zi Followed by Vowel
and du-ju-ssu-su-tu-xu-zu
There is an implicitly (or explicitly) well-known rule in English about the pro-
nunciation of words such as passion, vision, nation, pressure, leisure, nature,
etc. We have of course analysed a possible rule form them. Table 24 summarise
the possibilities. Table 24 is restricted to unstressed combinations. For stressed
cases, the sound is not altered, as in science, june (but sure and sugar). But in
some dialects, dune sounds [dZ], tune sounds ([tS].
In the table we also show that some cases would be excluded by previous
rules (denoted by *), and some cases have several pronunciations (denoted by
+).
We also have cases where -ge-, -ce-, -te- sounds -ci-, -ti-, and we have positive
cases such as dungeon, surgeon, ocean, crustacean, violaceous, but also negative
cases such ossean, Piscean, Odysseus, and other cases just because -ea- is taken
as a cluster.
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Combination IPA Examples Exceptions Excluded
di + a/e/o [dZ@] soldier media, insidious,
radial, mediate,
accordion
sodium
gi/ji + a/e/o [dZ@] religion, Belgian,
contagious
vestigial, collegiate orgies*
ci/sci/ssi + a/e/o [S@] conscience, passion,
precious
calcium,
cesium,
fancies*
consonant + si +
a/e/o
[S@] tension, excursion,
pension
Celsius+,
pansies*
vowel + si + a/e/o [Z@] Asian, euthanasia,
vision, illusion
cosiest, amnesia+,
Cartesian+
gimnasium
sti + a/e/o [stS@] question+, Christian celestial+
ti + a/e/o [S@] nation, inertia, cau-
tious, substantial,
dictionary, abortion,
patience, initial
Equation ([Z@]),
initiate (the ver
is [SI@] and the
noun is [SII], but
it is never [S@]),
prettiest, mighties
pentium,
beauties*
xi + a/e/o [kS@] crucifixion, complex-
ion, anxious
axiom, anorexia,
asphyxiate
zi + a/e/o [Z@] Abkhazian,
trapezial
du +
a/e/o/r@/rable/ring
[dZ@]/[dZU@] procedure, graduate,
graduation
arduous+, proce-
dural+, gradual+,
verdure+
residuum
ju +
a/e/o/r@/rable/ring
[dZ@]/[dZU@] injure, perjure
ssu +
a/e/o/r@/rable/ring
[dZ@]/[dZU@] tissue+, issue+, pres-
sure
consonant + su +
a/e/o/r@/rable/ring
[S@]/[SU@] censure sensual, commen-
surate
vowel + su +
a/e/o/r@/rable/ring
[Z@]/[ZU@] casual, usual, mea-
surable, measuring,
leisure
stu +
a/e/o/r@/rable/ring
[stS@]/[stSU@] gesture perturbation
tu +
a/e/o/r@/rable/ring
[tS@]/[tSU@] nature, century,
mutual, cultural,
Portuguese, even-
tual+, tortuous,
saturation+, satu-
rated+, spatula+
fatuous+, situa-
tion+
xu +
a/e/o/r@/rable/ring
[kS@]/[kSU@] luxury sexual+
zu +
a/e/o/r@/rable/ring
[Z@]/[ZU@] seizure
Table 24. Unstressed di/gi-ji/ci-sci-ssi/si/sti/ti/xi/zi and du/ju/ssu/su/tu/xu/zu
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Apart from all these exceptions and special cases (and the length of the
table to describe all the combinations), we would need annotations to say that
the effect does not take place. This means that we would require annotations for
the normal t, for the normal d, for the normal x, for the normal z. This is the
main reason why we did not adopted this. Because it could create cases where we
would not be able to find an annotation to undo the rule (perhaps the separation
symbols, but this would be very awkward, like in ‘gimna˜
"
sffiˇium’ or mightffiiest.
Related to that we have to mention the endings -lure, -nion, -nious, -lia, -nia,
etc. In some cases they require a sound [j] (as in failure, million and onion), and
in other cases they do not.
A.15 Diacritic Use of Annotations for Homographs (Homophone
and Not-homophone)
There is a possibility to annotate a word which would not require an annotation
in order to distinguish it from its homograph. In the cases where the homographs
are not homophone, it is clear that both words will have a different annotation
(such as wind and wı˜nd, or w|ound and wàound). In the first case, we can get
confused if we get used to annotated text and we eventually read non-annotated
text. Any appearance of the word ‘wind’ will be assimilated with the first variant,
even though in non-annotated English it could be both of them. We think this
is slight problem since the reader must realise the context. The problem can be
more serious if we just read some words (a slogan, a sign, etc.). If a few words
have no annotations, it might be an annotated text, but this possibility is quite
unlikely. So we will not care about this.
Another different situation is when two different words are homographs and
homophones. In this case, the annotation would be the same. For instance, we
have ‘run’ for the infinitive and for the past participle. Since none of them have
an annotation, we could write ‘rĲun’ for the participle to distinguish it from the
infinitive. This technique is used in other languages, such as Spanish, where it
is called a ‘diacritical accent’. It is an interesting idea, but we will not develop
it at this moment of the proposal.
B Appendix. Some LATEX Stuff. Packages and Symbol
Construction
This appendix is intended to people who wants to use LATEX. As it is possible
that some annotators would produce LATEX text which could be compiled into
PDFs using LATEX, this may be useful to people who are not regular users of
LATEX.
The good thing about using LATEX or any other command-based or mark-
up language is that we can define commands or labels for several annotations
and then modify their graphical representation. For instance the annotated word
‘showfir|oom’ is coded in L
ATEX as follows:
62
show\se{}r\oopq{oo}m
This can be easily converted into XML as:
show<se/>r<oopq>oo<oopq/>m
And represented graphically with a proper style sheet.
B.1 Packages used and new symbols we created
This section describes the packages we need in LATEX. Here they are:
\usepackage{amssymb} % many mathematical symbols
\usepackage{amsmath} % many mathematical symbols
\usepackage{yhmath} % \widetriangle
\usepackage{tipa} % many
\usepackage{phonetic} % \textipa and related symbols
\usepackage{extraipa} % \subdoublevert
\usepackage{mathabx} % \widecheck
\usepackage{stmaryrd} % \Ydown
\usepackage{harpoon} % \overleftharpdown, \overleftharp
\usepackage{mathtools} % \overbracket
\usepackage{accents} % fabrication of new accents (\accentset, \underaccent)
When using multiple packages we may encounter incompatibilities because a
package tries to redefine a command, which has been already defined. For in-
stance, when using the LNCS documentclass, we may get a warning when loading
package ‘amsmath’:
Unable to redefine math accent \vec
This can trigger further errors on other packages, such as in accents.sty, with
something like “Argument of \vec has and extra ”, because the right redefinition
did not take place. One way of solving this is surrounding the ‘documentclass’
declaration as follows:
\let\accentvec\vec
\documentclass[fleqn]{llncs}
\let\spvec\vec
\let\vec\accentvec
B.2 Manual Installation of Packages
Package “extraipa” is not standard, so it has to be installed manually. The
mathabx fonts can be found here:
http://www.ctan.org/tex-archive/fonts/mathabx/
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We have to downloaded mathabx.zip from there and unzip it. Inside that docu-
ment there are:
– 54 files in a folder named ‘source’; all 54 of those files had the extension .mf;
– 4 files in a folder named ‘texinputs’: mathabx.dcl, mathabx.sty, mathabx.tex,
testmac.tex
– Other 4 files outside these folders. They are examples. You can ignore them.
Then, the installation depends on the LATEX system you are using. Here I will
describe that for MIKTEX for Windows, but it is similar for other distributions.
Go to where your miktex distribution is located, and then look for the fonts’
source folder. Typically something like this:
c:\Program Files\MikTeX 2.7\fonts\source\public
Create a new folder called ‘mathabx’ and put all 54 of the .mf files in there.
Then go to to the folder
c:\Program Files\MikTeX 2.7\tex\generic\misc
Create a new folder called ‘mathabx’ and put the other four files (mathabx.dcl,
mathabx.sty, mathabx.tex, testmac.tex) in there.
Then, on the Windows’ ‘start’ go to Miktex2.7 Ñ Settings. On the window
that comes up, click the buttons “Refresh FNDB” and then “Update Formats”.
That’s it. You should compile fine with this.
B.3 Creating Commands
The basic commands in text mode are created as follows. For instance, the
separator is just created as:
\newcommand{\se}[1]{\textraising{#1}}
We can join two symbols into one, just putting them together. For instance, the
separator “ffiff is created as follows:
\newcommand{\selr}[1]{\sel{}\textsubplus{}}
Some accents needed to use the math environment to cover two letters. For
instance, this is how we constructed a tilde symbol covering two letters:
\newcommand{\nnat}[1]{$\widetilde{\mbox{#1}}$}
For the breve we (in the mathabx package) we did similarly.
\newcommand{\oopq}[1]{$\widecheck{\mbox{#1}}$}
For the cross beneath the letter, we managed to create a new symbol called
\textsubcross from the package tipa.
\newcommand{\textsubcross}[1]{\tipaloweraccent{24}{#1}}
We used it to define the \si command.
\newcommand{\si}[1]{\textsubcross{#1}}
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B.4 List of Command Definition
Copying the package loading instructions and the following command definitions,
we can compile any annotated English text with LATEX notation.
\newcommand{\textsubcross}[1]{\tipaloweraccent{24}{#1}}
% SHORTCUTS
% Annotated
\newcommand{\annl}[1]{\textopencorner{#1}} %{$\llcorner{}{\mbox{#1}}$}
\newcommand{\annr}[1]{\textcorner{#1}} %{$\lrcorner{}{\mbox{#1}}$}
% Non-annotated
\newcommand{\nonl}[1]{$\llcorner{}{\mbox{#1}}$} %{\textopencorner{#1}}
\newcommand{\nonr}[1]{$\lrcorner{}{\mbox{#1}}$} %{\textcorner{#1}}
% Silent, stress and separators (beneath)
% Hint: all start with ’s’
\newcommand{\si}[1]{\textsubcross{#1}}
\newcommand{\st}[1]{\textsyllabic{#1}}
\newcommand{\stst}[1]{\subdoublevert{#1}}
\newcommand{\se}[1]{\textraising{#1}}
\newcommand{\sel}[1]{\textadvancing{#1}}
\newcommand{\ser}[1]{\textretracting{#1}}
\newcommand{\selr}[1]{\sel{}\textsubplus{}}
\newcommand{\serl}[1]{\textsubplus{}\ser{}}
% Consonants (beneath)
% Hint: all end with ’o’
\newcommand{\co}[1]{\textsubring{#1}}
\newcommand{\io}[1]{\d{#1}}
\newcommand{\vo}[1]{\textsubwedge{#1}}
\newcommand{\no}[1]{\textsubcircum{#1}}
\newcommand{\svo}[1]{\textinvsubbridge{#1}}
\newcommand{\sno}[1]{\textsubbridge{#1}}
\newcommand{\hvo}[1]{\b{\textinvsubbridge{#1}}}
\newcommand{\hno}[1]{\b{\textsubbridge{#1}}}
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% Semiconsonant (w)
\newcommand{\w}[1]{\textsubw{#1}}
% Semiconsonant (y)
\newcommand{\y}[1]{$\underaccent{\Ydown}{\mbox{#1}}$}
% Vowel Introductions
\newcommand{\sch}[1]{$\accentset{\backepsilon}{\mbox{#1\upbar{}}}$} % package textcomp
\newcommand{\ssch}[1]{$\accentset{\backepsilon}{\mbox{#1}}$} % package textcomp
% Vowel Annotations
% Hint: all with three letters
\newcommand{\pln}[1]{\textvbaraccent{#1}}
\newcommand{\ppln}[1]{\textvbaraccent{#1}}
\newcommand{\nat}[1]{\~{#1}}
\newcommand{\nnat}[1]{$\widetilde{\mbox{#1}}$}
\newcommand{\brd}[1]{\={#1}}
\newcommand{\bbrd}[1]{$\overline{\mbox{#1}}$}
\newcommand{\rnd}[1]{\r{#1}}
\newcommand{\rrnd}[1]{\r{#1}}
\newcommand{\clr}[1]{\^{#1}}
\newcommand{\cclr}[1]{$\widehat{\mbox{#1}}$}
\newcommand{\opq}[1]{\v{#1}}
\newcommand{\oopq}[1]{$\widecheck{\mbox{#1}}$}
\newcommand{\dip}[1]{$\widetriangle{\mbox{#1}}$} % Problems
\newcommand{\ddip}[1]{$\widetriangle{\mbox{#1}}$}
\newcommand{\idp}[1]{\‘{#1}}
\newcommand{\iidp}[1]{$\overleftharpdown{\mbox{#1}}$}
\newcommand{\udp}[1]{\’{#1}}
\newcommand{\uudp}[1]{$\overleftharp{\mbox{#1}}$}
\newcommand{\iot}[1]{\.{#1}}
\newcommand{\cnt}[1]{\"{#1}}
\newcommand{\ccnt}[1]{\"{#1}}
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\newcommand{\red}[1]{\crtilde{#1}}
\newcommand{\rred}[1]{\crtilde{#1}}
% Grouping Command
\newcommand{\group}[1]{\underline{#1}}
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